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. GENERAL INFORMATION -

1.1 Scope

This specification covers the method for testing the model JFCS1
Afterburner Fuel Control S79LO0. . ’

s

1.2 Equipment Required v v

Flow bench with a boost pump capable of supplying 10-70 psig fuel
pressure to the main pumps in a closed loop system of operation.
Main pumps capable of supplying 65000 PPH at 1000 psig: pump discharge
; pressure., Two metered flow meters; Zone I and Zone II, Zone ;I meter
must be accurate to 0,5% in the 3000 FFH to 50000 PPH range and the 2
Zone II meter must be accurate to 0.5% in the 1500-25000 PPH range. o
A recirculation line flowmeter accurate to 1.0% in the 350-5000 PPH a
range. An internal leakage flowmeter accurate to 2.0% in the 350-3000
PPH range. Pump discharge pressure to be controlldd as’a function of
pump controller output thru a system of relief valves in pump dis-
charge line. L

1.2.1 Test £luid will be PMC 9073, Meintain control inlet and flowmeter
inlet at 100* 1-5°F. excspt a8 specified for hot testing.

., 1.2,2 Pneunatic pressure sourcz and two gages for simulating engine burner
pressure capable of maintaining for a minimum period of 0.5 hour any
pressure between 10 and 300 PS8IA. One gage O to 500 psia accurate

to + 0,25 psia. One gage O to 300 psia accurate to = 0,25 psia

over a r.age of 50 to 300 psia,

le2.3 Constant temperature baths capable of maintaining temﬁefature of
~65°, 0°, +59°, and +150® within £ 5°F,

1e24301 Temperature equipment to maintain temperature from +150°F, tc +950°F,
during hot testing, Temperatures to be accurate within % 10°F.

S l.2.4 Thermosouple and indicating unit with £3°F, accuracy for measuring -
temperatures between -55°F, to +300°F. and with 18°F, accuracy between
+300°F, and 950°F,

1.2.5 Temperature cam calibration follower and diel indicetor 560000 ET=7,
1,246 Gages for taking the following measursments within the specified accuracy.,
le Control proof pressure 0-1500 psi with 1,0% accuragy of full '
scale reading, ' '

2. Control inlet pressure (Pys)t 0-1000 ppi with 1.0% accuracy of
full scale reading. ' '
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g 1.2.6 (continded)

% 3« OControl cuuivu pressure (Pout)t Two gages Zone I and Zone IT:
0~1000 psi with 1,08 aceuracy of full scale reading,

1 ke Contrcl body pressure Pgb)s 0-150 psi with 1.0% accuracy of

? 2 full scale re=ding, . : ,

V5., Total flow throttle valve differential gage (A PTPTV): 0-80 °
pei with .75% accuracy of full scale reading.

6, Peak flow throttle valve differential gage ( A PPFTV): 0-150 psi
with .75% accuracy of full scale reading.,

7« Pump controller differential gage: 0-200 psi with .75% accuracy
of full scale reading, ‘

8. Rig boost pressure (Prp)s 0-100 psi with 1.0% of full scale
reading, : _

9. Spare Gagess
i. 0-600 psi with 0.5% accuracy of full acale reading, -
2, 0-800 psi with 1,9% accuracy of full scale reading,
3o 0-1000 ps: with 1,0% accuracy of full scale reading (2 gages),

l.2.7 Beparate pressure source capable of supplying 200 pph at fuel pressures
of 50-750 psig.

1.2.8 Provisions for testing the control‘at +350°F, fu;l temperature.

1.2,9 Back pressure schedule as indicated in Appehdix D-1, ;

1.2.10 8anborn Recorder, '

1.2.11 X-Y coordinate plotter, ‘

1,2.12 Angular position indicator to supply pump control output shaft
position input to Banborn recorder,

1,2.13 Preliminary Checks

1.2,13,1 The fuel control shall be assembled using the shimming procedures in
. H8 159L. The procedure is to act as a gulde only, and may be varied
’ 48 necessary to satisfy control calibration flow schedule requirements, -

1.3 Test Requirements

1,301 ¢ The following readings shall be recorded at esch calibration point.
10 Total mtemd fuel f]-ow ."o ] - . . . . [ 3 . . . LY . . Hft

24 Absolutebumerpressuro.............. PB
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1.3.1 ‘(continued)
| 3. Inlet bull ienperature o .+ . , . . . . . . . R
L. Power lever angle . . . . . . .'.’.i.-.. P < 7 |
5« Compressor blced position , . . . . Y o3 ' ¥
6o Throttle valve differential , . , . ,,.,.... .. AP
7o Pump controller differential . e e e e e s e e 0. PCAP i

{4

1.3.2 The following readings shall be recorded at the beginning and end
of the variable :nput during ealibration. oo

l. contml inlet pressure ® . L » - » . PSIG .. * » » 0 ] Pirl

: 2. control Outlet preBsuI’e. ® " o o o o PSIG ® o o s o o Pout
3. -Test ﬂuid tempe‘rature ® 0 0 o o o .FO ]
L. Control body pressure., , ., , . ., . PBIG oo oo 00 Pp |

1.3.3 The following readings shall bs recorded when noteds ‘
. 1. Zons Ifuel flow o o . o, . . .. wrr oo

"2 Zone II fuel floW e o o 4 o o o , we2
3;"Peakfm1ﬂow.......\....wrp

Lo Arming signkl © e oo s e . .. .. PSIG

5, Transfci:Point...........VfandPB’ | |
6. Pressure in recirculation line , . « PR ;" D o

1.3.4 The following abbreviations, in addition to the foregoing are used
in this specification: . 2

1. clocm.e ® ¢ o 0 9 0 2 P s e e s o W
24 counthClacmaQ ® 2 0 0 0 4000 0 CCW _ !
3 Hilitary Pl4 R A A R MAX (uid‘ Open throttlc)

1.3,5 Accuracy of settingss '
1. PB settings shall be held exact '

2. Tpp settings shall be held to 13°F,
. 3, Wf shall be read exact.

- So o Approved for Release 2000/15/10 : GIA-RDP67B00657R000100180001-0 &




Sanitizéd Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0

i HSF-I558 1A /61 ‘ ‘
.. : HAMILTON STANDARD SPEC. NO. HS __ 2097
DIVISION OF UNITED AIRCRAET CORPORATION CODE IDENT NO. 73030
WINDSOR LOCKS, CONNECTICUT, U. §. A.

~-p

PAGE 5 oOF

2. INBPECTION REGUIREMENTS | ’

2.1 - The items marked with an asterisk (%) in this specification are inw
‘- spection items and as such must be under inspection surveillance. '

. , ‘

2.2 Retest Requirementss If settings listed under "Reset" are re-adjusted
or if assemblies or parts listed under "Replace" are replaced or
removed for repair, the settings listed under corresponding *Retesi®

must be retested and settings not yet tested must be completed,

Reset Retest , .
PB Servo (8‘0) lhql.l, 1).[..2'1, 11‘.,4.1’ 1’4.1‘02
Temperature Servo (9.0) 1he1.1, 1h.L.2, 1.h.2
TOta.l F].W T‘v. (1000) ]-h‘.lll’ lh‘2.l, lh.hol, 1}4.1‘02
Zone I Transfer (12.0) 5.1, 14,542 1
Power Laver (6.1) 6.2, 6.3 \
Replace Retest | { -
- Servo HOU.SILM 800’ uhlo]..‘],l'l.o2ol, lhohol" fl)-tohoz
Temperature Bervo ' 90, holel, 1oliel, 1helse2
{ Iransfer Housing 12,0, 14.5.1, 1L.5.2 .
Zone 1 Outlet Houuing 111.8.2.1, 11&.8.2.2
Zone II Outlet Houaing lh.é.l’ lh.8.1.3, lh.8.201‘ lh.8.2.2
o | Pump Controller Tel, Te2.1, o242
2.3 ¥o adjustments or changes in parts shall be permitted during the
final, inspected, test of ths control.
3. INSTALLATION IIBTHJCTIOE
3.1 Install control on drain table in a position similar to normal engine

mounted position (Ref. PYWA layout 203578), connect Pump Discharge -
to control inlet, both outlets must be connected to separate flow-
meters, Recirculation and internsl leakage lines must also be
connected 1o separate flowmeters, ,

3.2 Install 80 psi differential gage across the totsl flow throttle valve,
150 psi acroes peak throttle valve, also install 200 psi differential
gage across the total flow T.V, and inline regulator.

3.3 Install a separate fuel pressure source to the speed signal valve.

kA Make sure that there are no open fittings on control and the internal
leskage line is not "dead headed®, :

3.5 The flowmeter density adjustments shall be set in accordance with

actual density messurements during both ambient and hot fuel tests.

=
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EXTERNAL IEAKAGS

With FLA at Max A/B, set boost pump pressure to 60 * 15 psig,
There shall be no external leakage’ exceptt '

a) No more than 10 DPM from the PB drain, '
b) No more than %0 DPM from the Pump Controller Drain,

The term "no leakage® shall be devined as the permissible visual
eppearance of fluid on the external surface of a control whiech does
not become progressively greater during a 5 minute period to such
& degree that fluid runs off the surface of the control or forms-
droplets.

" PROOF PRESSURE TEST

With FLA at max., increase Wf to 10,000 t 500 PPH, * Close outlet valve
until Pin is 1500 £ 20 psi, Maintain this pressure for a time period
not to exceed 1 minute. There shall be no external leakage, Open
outlet valve., The term "no leakage" shall be applied as defined

in paragraph l.1. .

POWER LEVER SEQUENCE

Increase power lever angle until a position is reached where the PL
Servo Piston moves ,001-,005, Lock PL in place and adjust protractor
slip ring until it reads 67°., At thisposition adjust the stop plate
until the hole in the stop plate lines up with the slot in the index
ring. Be sure protractor slip ring and stop plate are locked in
position, . ' ’

CAUTION: Be sure PL smervo piston is not hitting the min, line stop
(cover or screw in cover) when finding the ,001 - ,00%
motion position, Check by turning PL§ postion adj. ew
until servo movas s;t ls a8t ,020,

Bet PLA = Max, PB = 15'psia, Decrease PLA to 0%, Apply 150 peig
to speed mignal valve. Inorease PLA to 67°, Adjust TOPV cam until
the recireulation valve closes end the Zone I 8,0.V,°'is open,.

GAUTIONs Torque on adjusting screws to be 15-20 ineibs,

PUMP_CONTROLIER CALIBRATION

P

8et PLA -ﬁkxa, PB = 18 psia. Adjust spring pzobibgd on pilot valve
until Pl -~ P3 18 100 £ 2 psi, Repeat at PB #'50 and 100 psia
differsntial pressure must remsin at 100 S psi,

Dynamic Performance

3, {,{% L 's’ * ‘_gﬁ_‘gﬂl ,"mr‘é: W i E - o ‘ 3;’ ’ £ . 55
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Disconnect the pump control shaft from the stand output flow eontrol.
Install the fixturss nBecessary to make 8anborne traces of pump
control output shaft angle and APl-3, 8et PLA at 120° s Tpo at
+59°F., PB at 100 psia, bleeds closed,

Adjust the stand output flow control %o create a A\Fl-3 of 10§ psi.
When P.C. output shaft is near the center of it{s stroke make a step
change to decrease A\Pl-3 such that it is 5 to 9 psi below the P.C.
setting. Obtain at leas* twc manborne recordings of this transient,

Put P.C. output shaft rear the center of its etroke hy varying

A Fl-3, then make a step change to increase AFl-3 such that it
is 5 to 9 pei above the P.C, setting. Get sanborne recordings of .
this transient.

The integration rate of the P.C. output shaft shall be bstween 0.1
and 0.3 degrees psr psi arror per second, .

8lew Rate Position

Disgonnect Pump Controller Bhaft from stand output florw control, Set
PLA at Max,, Tpo at +59°F, s Pb at 100 peia, bleeds Glosed, adjust
stand output flow to decrease AP (1~3) the amount necessary to
cause the Pump Controller Arm to move at its "Slew Rate®, A\ P(1-3)
to get this slew rate shall be 18 to 22 psl below the Pump Controller
setting, Bhim under proportional piston spring to meet this require-
ment (Ref. Figure 31, H.8,159L), Maximm number of shims shall not
excesd ,130, If maximum shim thickness is exceeded, replace spring
widar the feedback piston with a lower dash numbered spring,

Blew Rate

Disconnect pump conirollsr shaft from stand output flow control,

Bet PLA at Max., Tpo at +59°F,, Pb at 100 psia, bleeds closed;
adjust motor eontrol to create AP(1-3) of 105 psi, Obtain a tran-
slent recording of A P(i~3) and pump controller output shaft angular
position while maling a rate change of § psi/sec (max) to decrease
A P(l=3) 25 to 30 psi below the pump controllsr setting. The
mfulu rate of the pump sontroller output shaft shall be at least
90° per second,

Set PLA = max. Increase PB until W = 25000 pph. Adjust sensor for
inline regulator until differential soroas total flow T.V, 1s LO psi.

PB SERVO CALIBRATION
NOTE: Refer to Build-up Sheet for Dim. k (1-7208-14), If Dim. X

is Plus (+) add this amount to the below PB pressures. If Dim. K
is negative, subtract t his amount to the below Pp pressures.

»

X

27 -

F: Mo
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Bet PLA = 68*, .. criase Py wo 30 psia t X, bleeds closed, AdjuaJt
Pg position - i :s ropt wntid emm follower is in bottom of the
detent on the I'm .am, ' :

NOTEs Bottom of detent is determined by change o‘f motion on dial
indicator. Bottom of detent is located at point, where in-
dicator reverses direction no more than (1,0001),

Increase Pp to 215 psja * K, 8him C.B.A. pushrod until cam follower
is in bottom of high Py detert.

Repeat 8.1 and 6.2 until detents are sst,

Bet FEA = 66°; v_zeds cpen. Vary Pg from § to 215 psia. Locate
low and high Pp detenis. Difference bstween detents must te 157 t 2
psi. Adjust CBA pushrod ball follower until this difference is '
obtained, '

8et the bleeds in the closed position and determine that the Tro cam
detents are still iccated at 30 t K and Zi5 t X peia,

Bepeat items 8.1 thru 8.5 if requirad.

3

TEMPERATURE SERVO CAL IBRATION i '

3

"Bet Pp = 30 psia t K, PLA = max., Tpy % -65°F., bleeds closed.

(0]

Adjust position spring on the Tps input lever until the canm cali-
bration follower just starts to come cut of the detent (+ .0001),

8et Pg = 30 psim % X, PLA = Max., Trp = +950°F,, bleeds ciosed.
Adjust rate spring cn the fiapper uatil the cam calibration fcllower
Just staris to coms cu’ of the detent (2,0001), .

Repeat items 9.1 and 9.7 until the detents are set.

TOTAL FLOW THROTTLE VALVE CALIBRATION

. r
8¢t Pg = 50 psia, PLA « 68*, Tpo = +59°F,, bleeds closed, Record.
total flow T,V, displacemsnt and total metered flow, Increass Py
until disp. changes .100, (T.V, rate is 5.1 FFHAOOL. )o Wi must
change by 9540 FFH & 100 FPH, Adjust inline sensor A P until sat.

Bleeds closed, PLA ~ 7%, Tpo = +59°F,, P = 200 psia. Recirculation
flow must be 30 PPH., Adjust minimum £low stop until this Wf is
obtained.

Bet bleeds closed, Try = ~65°F. Set PLA ~ max. and read Wf at 50
and 90 PR, Then set PLA = 68” and read W at 75 and 150 Pp. Plot
these readings. A straight .ine drawn thru SO and 90 on the max,
line and 75 and 150 on the min, line must intersect at «2.75 psia
and «200 pph, The aztual interssction will bs defined by finite
values of Wf and Pg (Wf and Pb errcr).

!
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10.5
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10.6.1
10,7

10,8
% 10.8.1

10,9

10,10

10.11

11.1
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BEleeds clecsed, Tno = -65°F,, Pg = 30 psia, PLA = max., Adjust T.V,.
multiplying laver hinge until Wf error is reduced to ~200 pph.

If data lines determined in 10.3 do not intersect at -2.75 psia it
will be necessary to reshim the T.V. multiplying lever hinge.
Approximately 006 shims will change intercept 1 psi. Adding shims
will move intercept to left (minus).

’ Va
FLA = 68°, Pg = 100 psia, Tpp = +60°F., bleeds closed. Adjusi power
lever servo pilot valve position until Wf = 71,20 PPH,

Set PLA = max,, Pp = 100 psia, Ty = -65°F., bleeds closed. Recard
Wf, 1Increase Try to +300°F, and record Wf. Differential Wf be-~
tween -65°F, and +300°F, muet ba 6700 % 250 rrhe Adjust the Ty
cam bias adjustment until this differential is obtained, 8et PL
rate adj. to center of its travel before setting Tp2 ball follower
adj. screw,

Bet FLA = max,, Pp = 100 psia, Tpp = —65°F,, bleedsclosed, Adjust
the power lever rate adjust (linkage bracket) until Wf = L3000 pph.
At this time check stroke of the.power lever servo. Stroke must’ be
#9300 2,100 for full power lever movement,

Recheck 10.6 and 10,7, as slight trimming adjustment may be necessary.

Range of Remote Trim Adjustment (PL Servo Rate)s

8et Pp » 100 peis, Tr2 = 459°F, FLA ~ Max., Turn adjustment clockwise
until it bottome and record total Wf, Turn adjustment ccw until it
bottoms and record total Wf, ZILdimitss Adjustment range must be at
least 2l% of W as calibrated,” Hange determined with this cheok
must be recorded on the final data sheet. Notes Do Not repeat this
test during final calibration,

\
8et Pp = 100 peia, Trp = +59°F,, bleeds closed. At thece conditions
inoreass PLA until Wf 4s 13300 prbs  Adjust power lever stop to
econtact piston at this flnw, . ,
Kleeds Cl@“d, TT? = "65.?‘, Rﬂ”ﬂt 10030 A‘d:’u‘t T.V, mtiplm
lever hinga vntil the intercept occure at -2,75 psia and +5,900 pph,

Set Pg = 23 peis, PLA = Max,, Tpp = +750°F,, bleeds closed, Wf must
be 12075+12700 pphs Trim to obtain this Wf by a P.L, servo position
adjustmunt, ‘

POWER LEVER TORQUE

Maximun Power Lsver Terque throaghout the operating range shall be
no greater than 20 ir.lbs, ‘

hes
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PEAK THROTTLE VAvf,’»j-T, RATE

Set PLA = Max., Pg © 50 psia, Ty = +59°F., bleeds closed. Record
W in Zone I, Increase Pg to 150 psia and record Wf in Zone I.
Difference in Wf bstween ?O and 150 Pg must. be 25000-26000 pph.
Adjust peak valve sensor until this differance is obtained,

Flot peak line with bleeds ¢losed, Intercepi with fuel flow axis,
at Pg = O psia; should not be off more than “300 pph in either
direction. If intercept is off more than t 300 pph, reshim 3.D
cam to correct error (W? error/28 = shims), i

FINAL CALIERATION

NOTE:t #1. A body pressure of 50 2 20 peig shall be maintained
throughout final calibration. ~

¢
)

%2, No adjustments or changes of parts shall be ‘permitted
during the final calibration.

#3. Prior to finel calibration all external screws which
affect calibration settings shall be lockwired,

Max, Ratio Calibration -~ Bleed Closed

Set PLA = Max,, Typ =+59°F,, bleeds ciosed. Record total me tered
wf, T.Vv. AP, and P.C. AP at the followin Pp pressures (Notet
Approach Pp pressures in increasing directiong Pg = 15, 20, Lo,
60, 80, 100, 120, 10, 180, iL0, 80, 4O, 20 and 15 psia, See
dppendix A-1 for limits, Hysteresis must be within limits defined
in Appendix A-1. Record return %o Pump Inlet Flow at 20 and 180
peia. Do Not cvershoot when setting Fp pressures,

.

-

/

I
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Set FLA = Max., nlueds closed, Pg = 100 psia;, TTo less than 20°F,
Increase Tty ' [?°F,; allow *o stabilice for at least eme minute
and record fuel :.ow. Increase Tpsp to +150°F., hold for at least
one minute; then reduce i1t to +59°F, Allow one or more minutes te
stabilize and rscord fuel flow, Limits ehall be as defined in.
Appendix A-l for Pp = 100 psia.

Min. Ratio Calibration = Bleeds Closad p

Set PLA = 67°; Trp = +59°F,, bleeds closed. Record total metered
W, T.V. AP, and P.C, A P at the following PB pressures: 15, 20,
Lo, 100, 180, 10C, LO, and 1% psisa. See Appendix B-1 for limits,
Hysteresis must be within the limits defined in Appendix B-l,
(Notes Do Not (wershoot when sctting PB pressures, )

Power lever Bequencs and Transient

Set FLA = Max., Tpp = +59*F,, Pp = 18 psia, bleeds closed. Decrease
PL4 to 0% then slowly increase PLA., At 66° - 67°, the recirculation
valve must close at or after the time at which the Zone I manifold
8,0.V, opene. Increase PLA ‘5 Max, Slowly decrease PLA and record
PLA at which S,0,V. clcses. PLA must be within 65° - 67° when $.0,V,
closes, Recirculatior valve must open at or before the tims at which
the BQOQVQ 010835 .

Bet arming siganl at 0 +to 50 psig, PLA = 0, Tpo = +59°F,, Pg = 20 psia,
Now advance the power laver to approximately 75°, Slowly increase
arming signal pressure until the 8.0.V. opens and record this pressure,
Limitsa: The pressure must be batween 30 and 110 psig above body
preasure,

Change PLA from 68° to max,
The - control fuel flow shall increase at
a rate not to excead 300 Wf/Pb ratios per second and compiste 50%.
of the transient in 2 seconds or lecs,

H

S8at Pb = 100 psia and Tro = +59°F,

S8et Pb = 100 psia end Ty ~ +59°F, Change PLA from Max. to 68°
within .8 to 1,2 smecondas, The control fuel flow shall complete
90% of the transient in 2 aseconds or less,

Bot Pb = 100 psie and Tpp = +59°F, Bleeds closed, Maximum Power
Lever Torque throughout the operating range shall be no greater than
20 inelbs,

Temperaturs (Tro) Bensing Calibration ~ (See Appendix C-1 for Limits)

Notes All temperatures (T-rg) to be actual bult temperature for
final calibration, . ' v

-

R
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SPEC. NO. HS 2097

HAMILTON STANDARD —
- DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 730 L5

. |
WINDSOR chxg, CONNECTICUT, u. 5. A pace 12 . oF

[

* 1oLl
* 11162

1h.b.3
# lleliely

4
1.6

¥1.6.1

1L.7
* 14,7.1

# 14.7.,2
1L.8
L 1340801

* 14.8.1.1

» 1&. 601.2

# 14,8.1.3

* 14,81

. Sanitized Copy Approved for Release 2009/12/10 :

Szt PLA = max, “1p = ~55°F, blzeds closed. iRecord total meteared Wt -
at the PB prrcsus .o noted in Appendix C-1 (Note: Approach PB
pressures. in isic.wasing direction, ). .

Repeat item lh.y.i at temperatures (Tpp) of 200°F,

) 3
fepest item ll.lL.. with bleeds open at Try of 200°F., 300°F.,

500°F, and 750°F, include hysteresis o# 750°Fline.

The forze required to open and close CBA pushrod shall not exveed
20 1bs., when body pressure is at 50 psig. ‘ ’

Recifculation Calibration v

Set PLA = 0°, FB = 100 psia, Tpp = +59°F, bleeds closed., Meterad
WF must be 2850 - 3150 pph. Record control inlet pressure and
control body pressurs, Control inlet pressure must be within

80 - 200 psi above control body préssura,

Repeatability Checks

¥

Check repeatability in accordance with and in aéquence indicated in
dppendix E-1,

Re-run per paragraph 1l.7.1 two additional times. Re-run paragraph
1le7.1 a total of 9 additicnal times only if requested by HS Engineering.
Cycle bleeds open to bleeds closed twice before starting each re-run,

Leak Check §

With all instrumentation removed from control, set the PLA st Max,
set PB at 150 psia, Tpp at + 59°F., bleeds closed. . N

Check externsl leakage, MNo lealage allowed except for pump controller
drain and PB drain,

The term Yno leskage" shall bs defined ss the permissible visual

sppearance of fluid on the external surfasce of a control which does
not becoms progressively greater during & 5 minute period to such a
degree that fluid runs off the surface of the control or forms |
droplets,

Check overboard drain leakage., Allowable leakage shall be no more
than 10 dpm from the Pg drain and 30 dpm from the pump controller drain,

Remove recirculation line from the ‘control and check recirculation
valve leakage, Leakage from the recirculation port must not exceed
20 ce/min, '

Pressurize overbeard drain port on pump'ccntrolle: to 10 psig. The
external lsakage shall not be greater than 8 dpm per seal,

3 L“,g« - I e T A . '_ )
CIA-RDP67B00657R000100180001-0 Sk sk
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HSF-755.1A S/61
* o HAMILTON STANDARD
’ | DIVISION OF UNITED AIRCRAFT CORPORATION CODE um*
WINDSOR LOCKS, CONNECTICUT, U. 5. A | _ . 14

e

L)
’5}
@4

* 1),8,2

~

% 18021

2 1),8,2,2

1.9
# 1L.9.1

* 14,10

i3
1!“11‘1

* 1),11.1.1
* 1L,11,1.2

1h.11,2

15,
15.1

Shut-Off Valve Leakage ' ' - —

Note: Allow ten minutes for lines to drain before taking leakage
reading. . :

8et FLA = 0°, Typ = +59°F, PB = 15 psia,
and boost pumps opersting,

+ Shut down main pump,

bleeds closed, with main.
wve Zone I - outlet line ,
mist not exceed 10 dpm, '

Maintain boost pressyre at
outlet line . e must

8&t PLA=0®, Tpp = +S9°F, PB =.15 PSIA.
50 psig. Hemove Zone I
npt exceed 10 dpm. .

Power Lever Cam Calibration Check
Bet PB of 100 psia, = +59°F, S8et, in sequence, power lever

T ;
angles of 68°, 80°, 932, 100°, 110°, 120°, 100°, 80°, 68°, Reocord
total W at each point, ‘

The "K® dimension used in setting up the PB system position must
be recorded on the final data log sheets.

Hot Test Requirements

The following items shall be run three times in the following
Sequence. First with fuel temperature at 100 t 5°F, then with fuel
temperature at 325 - 350°F, then with fuel temperature at 100 t 5°F,
All runs are to be made at room temperature ambient conditions.

Bet PLA at Max, Trp at +59°F, bleeds closed. Record total flow at

the following CDP pressuress 20, 60, 100, 120 psia, Note: Set CDP ':
in the increasing pressure direction., See Appendix A-1 fowrlim;tw
TR !

8et FLA at max, Tro &t +750°F, bleeds open. Record total flow at
the following CDP pressuress 20, 30, 50, 100 hysteresis 50, 30 and
20 psis, 8ee Appendix Cel for limits,

Repeat paragraph 1L,3.2 to be sure speed signal valve is still
operative,

PHESERVATION AND STORAGE
At ooaclusion of bench calibration, drain the calibration fluid from

the control and prepare the sontrol for shipment in accordance wdth
H.8, Specification 380,

NOTX: Controls whieh have been insulated prier to running final
bench calibration data must be heated in a ventilated oven
at 250° 2 10°F, far & peried of 1 %o 1§ hours after dragning
calibrating fluid from the comtrol, ’ d

y

o R
P R
=
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. HSF. 7,55. 1A 5/61

7 HAMILTON STANDARD ~ SPEC.NO.'Hs _ 2097

o - DIVISlON OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 7303

e WINDSOR LOCKS, CONNECTICUT, U. §. A.

PAGE 1, OF

The “dry weigrt :. the control shall be recorded on the installation
inspection sheet, .

&

R L

=
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_ HSF-7551A 5/6) 7
, HAMILTON STANDARD SPEC. RO. Hs _ 2097

DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 7309
WINDSOR LOCKS, CONMECTICUT, U. 5. A.

PAGE _15 oF

APPENDIX A-1
B ‘ Cona. .ions ‘ Total Wf Limits
5 5970 -~ 6600
ﬁg %‘{2 :}' +59°F, 7880 -~ 8720
w0 CJ;B 2 15540 - 17180
2 PL;xfu , ' 23250 ~ 25700 .
o Max, 31050 - 34300
1% 38000 - ;2800
% : 45900 - 50700
: 53500 -~ 59000
APPENDIX B=l
B Condi tions ° Total W Limits
18 2850 - 3150
ﬁg Trz = +59°F. 4 §g§° - 3150
0 -
1130 Bleeds closed 12600 - lftggg
0 PLA = 68°* 22700 ~ 25150
APPENDIX Cal

}‘Qmperaturo Sensing Calibration

Tr2 » ~65°F, B,C, Tpg = +300°F, B.0, |\
Py Total Wf limdts PR Total W Limits -
15 7460 - 8250 18 80 ~ 8 )
20 9970 ~ 20960 20 ;350 - 10%88 -
60 28600 = 311650 60 28600 « 31500 -
100 L7000 ~ 52000 100 L4700 - 49500 ;
120 .56300 ~ 62200 120 53200 - 58850

i

gt g e
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' ' HAMILTON STANDARD -SPEC. NO. HS __ 2097 _

DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 73030
WINDSOR LOCKS, CONNECTICUT, U. s. A,

) PAGE _16 oF _
APPENDIX C-1 A
(Continued) * ‘ ¢
TTz -.‘_200.8‘. Boco .TT2 -4_500.F0 B.O.
Pp Total Wf Limits PR Total Wf Limite
15 5900 -~ 6530 15 ' ’
% 7970 = 8619 % 0o - 1088
60 23940 - 261,70 60 27800 -~ 29850
100 ’ 38900 -~ ;3000 100 L}380 - L9050
150 - . . 56600 - 62600 120 53100 - 58680
i | ,
TT? - +750‘F. B.(l)o TTZ .+200.F. B.o’
Py | Total Wf Limits P Total W Limits
%(5) . ggég - ;gig ;.g ) The observed flow i
- readings shall be
538 13730 - 1ihko 17 1/2 to 19 1/2%
22330 - 23960 - 60 higher than the
i.zog 43350 - 47900 100 obzerved flow read-
51700 - §7200 ings for Tpz =4200°F,
NOTE: . Hysteresis Wf must be within spscified limits, B.Ce
) — mm D.l ’
Wt X Zone I Injection Manifold
’ 3000 | P ' o
N . $0 - 110 -
R 6000 , 20 - 185 : o
: 20000 300 ~ 345 - :
230000 390 - LL0 -3
{0000 L60 - 52%

2

#

B g
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- o DIVISION OF UMTED ARCRAFT CORPORATION CODE IDENT NO. 73
- WINDSOR LOCKS, CONNECTICUT, U. S. A, ¢

‘ . | 5 TICUT, U.5. A PAGE _17 OF }

APPENDIX E-1 v |

r  Total .

: (PSIA) PPH o

| Pg Conditions | W Limits 4

1) 20 (Tro =459°F, B.C.) 7880 - 8720 - o)

120 PLA = Max, L5900 - 50700 .

2) 20 (Te2 =+750°F. B.O,) 8960 - 9910

120 PLA = Max, ' 51700 - S7200 =




-
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DIVISION OF UNTTER ATRCRAFT oonvomrxon Am&i’” )
. WINDSOR LOCKS, CONNECTICU? . Page ¥ of 10

| EC. 79035 .

Dste: 9-22-42-

. HeS¢ 2097 Afterburner Control JPC S1  Acteptancscef

Anandmnt‘ /

- S A0 oo

. 1, Change pdr:—.::ranh 1.2,3 to resd:

¢
“1,3.3 Constantfarmerature baths capable of maintaininu temperature of ~65°,
»t‘9 s and 4+200° sAthin £ G°F,n"

2. Ch..,nge pararrant 1,2,3,1 to read: '

LRL3Leuperatire equirrment +o maintain teveerctura from +200°F, +0 +950°F,
d~-~1nn hot testing, Tamprrctures +n he accurate ithin £ 10°F,""

3. Change naragraph 1,.2,11 to reads
W.2,110n Orifice riz0d to Mlow 170 £ 10 PPH vi4h a AP of 75 T scross ft.%
4. A4 varegraph 1.2,13 to read as follows:

- nY,2.13'0ver Tever Protrcator- 5* t0 130° graduated in 1° increrenis,"

3. Change old paragreph.l.2.13 to read:
R RE T
6, Chrrzpe paragraph 1,7,13,1 4o read:
B RTRE ~ )

7, Change paragraph L.3.3 to 1eads

138 The followring readinge shall e recorred when noteds

1, Aminf{ﬂicnﬂ............too-..P‘iTG
2 Prosmuro in mnirculnfion"ina. o s 0 0 s e s PR

R, Changnﬁmracraph 2,240 MM: v

‘g Netart Raquinemeniey 'J'f' snttinge "Mted wmder "Neset! rre m-~ﬂ411- ad
or 1f ersnrambling n» nowir 14ntnd undey “Replane" are 'ronlaced or
removed for rona&-, the netbinga listed wnder corraapmdim "Matest"
must be rateatag sattings not yet tanted must be complrtad,

*

.-
7
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Pover Lover (6.1)

ﬁ?’ﬂi ase ' .

Serw Fovsing .
Termper2ture Scrvn )
Transfer Housing =
Zone T Outlet Housing
Zons IT Outlet Houming
Pumn Controller v

9. “hange paragranh 3,2 4o reads

and inlino regulator,

- .-+ - Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0

. CROMILION STARDARD
DIVISION OF UNITED ATECRAFT CURFORATION Amend,
WINDBOR LOCKS, CONWECTICO!

) %
H.S. 2097 Mtarburner Control JFC 51 Acceptehie'68 = ’ R
Apepdpent [/ -
Nozet Retest &
PR Serm (8,0) 12.1.1, 1271, 12,01, 1
[ 4 ‘4,‘ , r 2  J 4 [ [} ® 2! 02
Temcra'r.v:ieﬂServ'd (9.0) 12.1.1: 12 ".1: 12.1.2° ;
Total Flow 7.V, (10,0) 12.3.1, 1242,1, 12,k,1, 12,4,2 . ,

10.. 244 naragranh 3,6 to resd an followss

(] S._ 2007
/

Page 3 of 10
E.C. 72037 caL T

| o it el - we W
Date: 9-22-¢2

“

6. ;,)‘603

8.0, 12.1.1, 124201,. 190’101, 124’4..2 LI :?;:;"!
9,0, 12.1,7, 12.k.], 12.4.2 L
12,0, 12,5.1, 12,5,2 -
12,8.2.1, 12.8.2.3
12.8,1,3.
7e1, 72,1, 7.2,2%"
g
{

/

32  Tnstall 80 PSI differentisl pmage across the total flow trratéln el yn
and inetall 200 PSI differential mage across the totsl ey 'l‘.'f.’

13
L]

13,6 e Ovifdce anecified in perapraph 1.2,]1 ahall he dngkaliad in s | .
Linc comacted between +he tan on the mncivent ation vilve aover ‘ I
md the external conneetion mounted on the Zone I cover, ¥. ’ o

e

1, 444 paragrach 6.3 to read as fallowss Ty

Y L T3 & ‘Chack 0 bo sure that' the Porwr Laver stops on the o o

| d ’ . : \ darng] 4 ; i,

: . plate, If 14 donmit, <top axvternnlly (at 125* and of rotg'{:i.on)ﬁp .
adjust the TOPY one turn COW, thm vesdiust the TOPY sam mam T
naragranh 6,2 mnd rechask, . énpaab“ii‘neeuﬁnry. '

T2 tho Power Tever does not Swp externally at the =5° ponsitin
£a1 10y the above pmcodtxrq oroept that the TOPY wﬂ.l)bo‘tumm)naf." o

12, Change ptmgrnph J.O.lto fqaéz ; o ‘ ) IR *

4

& SF N
+

&

ase 2009/12/10 : Cl
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P.ecb
Tnaranss P 3 ‘
/ am). WE must”
crA? mtil m.’- J

: 4599, , ‘blasds closed,
Am_asr@o pil +.valve posi.%on wbt w% m?oeo m w

o, Eiffamtiai PI:Z‘
hisow fz z‘a mz.

_ A = B ' ‘ ' 6109“«
thi W& '.hlm rate adjngt ‘ ‘ ﬂhﬂehﬁﬁ il WP = W
AL this time sheck stroke ‘oﬁs e pw'u- Lever servo, Jtvoke
: M L.IOO for MIL 19

v%& N
MN0:10 %ot P 88').1 2} psia, PLA -Mn'., g"-vs +?50‘T. Heads opan, W must

he © oam prh,  Trin 4o obtAfn thin We fy & P.T. servo pesition
ndjvatrant, ¥ i >

18, Dedeta paragrechs 13., 13,3, md 13,2,
‘Crnge norneeomh Lk to read: A

Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP687B00657R000100180001-0




& -ye. .5 .o Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00857R000100180001-0_+ .. - ; .
© 7 BAMILYON STANDARD , " H.S. 2097
DIVISION OF UNITED AIRCRAPT CORFORATION - Amord, /7
' WINDSOR LOCKS, CONNIOTIOUY Page ol IO
% . - ‘ ' ) . EIC‘--.-Z J‘ ?3 1“" -
: Datei G I 75
s 0y o ; v . . . g

H-8. 2097 Afterburncr Control JIC 51 Apdeptaride’ e

Amendment '/ ,

20. Change paragraph 1l,1 'bovread.: ‘ ,
“\_‘2 1 " -
\ 22, Change paragronh ib.:l..l'to read? |
o “#32.1.1 9ot PLA = Max,, Top = +59°TF,, hleeds elozed, Recrd totrl meterad
R Uf, T.V. AP, and P,C, AP at the follwring Pp pressw-er (VMote:
T Approach Py nressures in inaressing d1rnctinn)'1’5 - 15, 20, Lo, 60,
' o 80, 100, 120, 140,160, 120y 80, P, 20 cnd 15 pgia. See Appendix Lo
g o M1 for limits. < Hystdresis must be Wwithif Iimits defined in : L
Appendix A-l.. Record’réturn to Pump -Inlet Flow st 20 and.160 psia. :
4 . " Do not overshoot when setting PB pressures. . ' all
’ 23. <Change parsgraph 1h.1,2 to resd: » : R
o Y : ' S i o
P “12.0.2" . ' o
| 2k, Change pmrngraﬁh 1, 2. to resd: - : 7 !
‘122" | e
' . ‘ #
. » :
26, . Change paragraph,ih‘.e.l to reénd: .t : !
oV NB0R.1 Set PTA w AR%, To, w 489°R, bl.eads alnged, DReaord tota, matoved l
W, TV, &F, 2t 0, AP at thd #a1lavriny PR pran-vrent 15,20,
» 300, 160, 100, 40, and 15 paia, See Anpondix Be) for *4.44r, o
Mretarentis et ha within +tha 1imita dafincd 4n trmenddy B,
Motat Do Nob overshoot when satidne PR nresmuyes, )t o

27, Change paragvaph 1L.3 46 resd: :
; . i 12.3 “‘ ,

28, Chonze perazraph 1h.3.1 to read

o skdscditie s Bedbaleso o - 1hk B T e g
i Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0 ¢
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seda clo ed. | Dccgﬁé'm :
w7 the recirowlation.

e,

10,3,k b tends
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v ]2‘6 ’ .
- ho, "h*ng paragraph 1&.6.1 ta-rc‘d:*

¥0,6,1"
’ ‘J'l’, Chay z0 paragraph 1.7.¢0 read: :

Fa2.7. "R

hz. e S0 Parngrsph 1he7.1 to re. A
;..2.7 1" |
ha, Fh& ‘g paragraph 1,7.2 to reads
ks .7.
by Chavze paragraph 14,8 to read:
" 2,0
IS, Change 'paraéranh 14.8,1 to reads
“12,60"
hégy Change paragreph 14.8,1,1 to rcad?
'12,8,1,1"
W7, Chango nmaragraph 11,8.1,2 to raéds
¢ Y12,8,1.2"
LA, Chang~ narograph 14.8,2.3 to‘raads
12.0,1,3 "
Li9. Change paragrnnh 1, 8,1, o veands
12,8, " ¢

H‘a t 2097:

Ame T
Page 107

E.C. _7.?-‘?3.2,—
,,LJ-"”Z:

Datet

PP 4%
k-2

Eewer

0
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. ol i T SNt s m
-

T . ) rﬂ.f‘m«t :sm«mm o ws. 2097 + -
* nnxsiou OF UNITED ATECRAMT cmmmnov Amend, ;T -
“WINDBOR LOCKS, OONNEQTICUT . Page 7 of IUT
E.C. .2253 2,
Date' g r2-6 2.
i - H.8. 2097 Afterburner Control JTC €1 lac-éept,apce;af ) S .
Avsndment__ /-
/50, Chongs maragpeph 11.8,2 to read:
"12,8,2" _ : ,
L1 Ch:mge? T’-’-‘Niﬁ'aph 14,8,2,1 to rasds
"12,8,2,1 " |
5?' Ch'-'nS‘-? T“ra"iz’aph 11(,.8‘ 20.2 10 read: \ ‘
“12,R,2,2" | |
53, Chenpo parazraph 1,9 b0 reat ¢ ,
12,9 " i
' s
_5liy  Channe paragraph 1);.9.1 to resd: | .
"12,9,1" | » L e
37, Change paragraph 14,30 to reads
- *1n30" . SR
‘ 56, Chunge paragranh 11,11 to read: | ‘i
o 14.31 4 \
4
57' ,Chnnae paragraph ulollol to read: . » ‘
* 12011'1’ 1 ‘ . . ‘ g .
58, Change paragraph 14,11,1,1 40 reads | . \
. . v
' 12,121,117 / . ‘ :
' e Co

: Sanltlzed Copy Approved for Release 2009/12/10
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st e

3

T TN STRAT e The g, 2007

vaxs:tox OF UNITED lIRGBH'T ccavomrmn - Amend, _J_ T ¢
- WINDSOR LOCKS, CONNECTICUT Page 3 of 1o .

o - BC. 72933~ -

Date: Z-aa-¢r

‘o 1.8, 2097 Afterburner Control JI'C 53 Acosptancefos
' Awendment __ /
60, Change paragraph 24711,1,2 to yeads £

-

2. 112880t FLA at meox, T 2 at + TS0°F, bleeds open, Record totel flow ¢
the folloWwing CDP frescwrost 20, 30, 50, .100, 120 Lystercsie 100, 50,
30 and 20 naia, Sece Apnendi*’ C~1 for limits.,"

, N .
» . . *

. 'y

62, Chanze para rnah,Jh ]1.2 to read:

"n2i11.2 Rennnt paragraph 12 .3 2 to be sura apeed eipnal valve 1a atild
operative,"n "

63. Change paragraph 15 to read:

g ¥
6, Chonge paragraph 15,1 to read: ‘ §
“13.1" 22
65, Changa parogranh 15.2 to reads A
' 1102" B - | 4 | ‘ ;
v 66, Chamie Anpendix A=) to rends o \ .
lfg Conddtdoma , Totl UL T e
15 Tpo = +59°F / 5970 = 6670 P o
< 20 eedn : 7880 - 8720 B
Lo Closed 15540~ 1780 L.
: go PLA= Max, ' 2'33m~-~ 95800
162 | , , 31080 = 3).2mM *
‘L"'o | ?8600 « h12B0N
P y ' ; $900 50700
X 610 S 531500 = 59000
i . ’. ' 57000 - 63(m

Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0
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68, Change Appendix C-1 to read:

| ‘l‘emp_g rature Séngﬂg “Calibration -

Tpy = ~ 65°T, B, C,
Tobrl WE T4rdbs

Tpy = +200°F,,B, C, -\’
: Mn:. We Linibe
‘ 5900 6530
7950 -
239140 - z&'ro

gl
BEe

| 56600 - 62400

Tpp = + 300°F., B. 0,

b N Tot? WP Limits

15 7380 - 8160
‘;g‘ ) 9650 hd lm

00 ° 00
120 - 53900 %5

Tlpe - "'Sw’ o,Bo 0,

oD

7800 - 8700
10300 - 11500

27
uﬁ&%

£3000

“ . ¥
r

wm‘: 11 Lgig

GO s revrivon staMiiD. - H.S. 2097
vammn OF UNITED ATHCRAFT CORFORATION Awend, /T
e - - WINDSOR LOCKS, CONMECTICUY Page ¥ of 10
e B.c. 72932
| Dete: g > 2 <3
E r \ {
H.. 2097 Afterburner Control JFG 51 desepthncerdr < ¢
Awendwent /|
- 6T, Change Appendix B-1 to read: - . ) o
P Conrd!t1 ons Total ¥f Tinits :
- . 1
» . 2
15 |
. .o 2850 = 3150 : A
§8 Tpy = +59°F 2850 = 3150 L 4
10 QOB - 5600
Bleeds closed 12600 - 1000
160 PLA = 68° 20200 - 22,00

R
o L



!12 -+ 750 ‘r.,s o. ,
'ram wr 'Lhm’l'bs

‘“&

- 57200 - "' - -
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IR HAMIZTON STANDARD' R.8
: DIVIBION OF UNITED ATRCRAFY? CORPORATION Anl

WINDSOR) LOOKS, CONNBOTTCUT Pm e
. AZ72932-1 B

E.C
.«" Date: ‘20"2,-_2_ _?-—

. 2097

H.8, H. 3. 2097 AFTERBURNER CONTROL JFC51 - | R

Arendment o7 o Co

1. Change paragraph 8.4 to read:

8.4 ™"Set PLA,= 68°, bleeds open. Vary FB from 5 to 215 psia. Lacate
low and high PB detents. Difference between detents must be 157 %
pei, Adjust GBA pushrod'ball follower until ‘this difference is
bbtained. The low detent must occur § to 7 psi below the bleeds .
closed detent position. . ‘ 4

2. Change paragraph 12.9.,1 to read:
 %12,9.1 Sit PB of 100 psia, TT2 = +59°F, Set, in sequence, power lever

gles of 68°, 80°, 90°, 100°, 110°, 112°, 115°, 123°, 125°, 100°,
, 68°. Record {otal Wr at each point.

B S -

Limits: Difference between Wft readings at 112, 115, & 123 shall be no
greater than 600 PPH,

- W

s
- <]
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HAMILTON STANDARD , | H.8._2097 , | =
i DIVISION OP UNITED ATECRAFY CORFORATION  Amnd 3~
F. . WINDSOR LOCKS, CONNECTIOUT Page I of 1.- s

-

E.C. 73652
Date? J0-77 ~Z -

He8, 2097 "AFTERBURNER CONTROL JFCS1 ACCEPTANCE OF®

»

T ~ | Amendment 3

l, Add paragraph #6.1.1 to read:

#6.1,1  "Sheet test rig off and remove the T.0.P.V. adjustment access cover,
Mount a dial indicator (.250 inch stroke minimum) thru this access -
hole to contact the T.0.P.V. end, Rotate the power lever from O to lES"
; Dial indicator should show a change in displacement of ,166 minimum. S
“ At 67° PLA the dial indicator must show a displacement of .Q30 to .080 ¢
* from the 0° FLA. Adjust the T.0.P,V. cam until this 1s obtained, Sl
Lock canm in place."

2, Change paragraph 6.2 to read:

iy - #8,2 Check to be supe that the power lever stops on the external stop pllto.
S. ' If it doeen't stop externally (at 125° end of rotation) adjust the
be o T.0uPuVy cam but still keeping within displacement limits in 6.1.1.
B , Lock came No further adjustments are to be made on this cam.
{

Cautiont Torque on adjusting screws to be 15«20 in-lb."

3+ Ohange paregraph 6.3 to read:

. 6.3 "Set PLA = Max, B = 15 psias. Decrease FLA to 0°, Apply 150 psig . g
; - to speed signal valve, Increase FLA to 67°. Adjust the T.0.P.V, i
r until the recirculation vslue closes and the Zone I 80V is open.”

' (4

——
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mortrow s mA. 2091 bH

DIVISION OF UNITED 4 OQORFORATION
. WDIDSOR LOGKS, :g:%;m T | Xz
7 . ' Datei d AT

In paragraph 2.2, add section no, "13.0" to each line under the "retest! T ‘:‘

heading for both the reset and replace divisions.

Add paragreph 9o h to read: ,3" ;" . N ':IZ s'”

: *9.U Record TT2 (°F) versus Tt2 displacement at Tt2 of -65°F, +200°F

+300°F, +500°F, and +750°F. Displacement must be within + 018 - 4

of the nominal curve in HS1L3L, Appendix B,
Ghange paragraph #12.,8.1.3 to read:

" #12.8.1.3 Remove recirculation line from the control end gheek: crecireulation
valve leakage, Leakage from the recirculation port must not

AY

Change paragraph #12,8.2.1 tcAreads .

i
\
%
i*t
exceed LO cc/min." ‘ _ C fét ;
. *‘:i g
3

" #12,8,2,1 Set FLA = 0° » Tt2 = 459°F, FB = 15.psia, bleads ¢losed with main

and boost pumps operating. Remove Zone I outlet lide. Leakage - glg
in Zone I wmust not exceed 30 dph. Shut down main pump," .

Change paragraph #12.,8.2,2 to read: ' ' - ;

" #12,8.,2,2 Set FLA = 0", TL2 ~ 459°F, FB = |5 plil. Maintain boost pressure .,,ff
at 50 paig. nemovo ZQne t outlet line., Leskege must not exceed B
30 dpm.* o | i

Change paragraph 12.ll.1 to read: ' b ' l

a) Fuel temperature at 100 % S‘F.

b) Fuel temperature at 325-350°F. ’ P ,:;*

" 12.ii41 . The foilowing items shall be run three timss in the follow;ng laquoncox ‘g
| : Q

%0) TFuel temperature at 100 % §°F L .
#d) Puel temperaturs at 325-350°F f Wt

#s) Fuel temperature at 100 ¢ §°F

ALl runs are to be made atlroom temperature ambient conditions.. LN i

Charge paragreph 13 to read: R
" w13, FINAL LEAKAQE CHECK ¥ |

‘%m
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H.8. 2097 wh
Page 2 2%
E.Q.__AZ73796 o

”‘“ML

'H,8, 2097 “AFTERBURNER CONTROL JFC51 ACCEPTANCE OF®

Avendment__ o/ N S ‘

8. Change paragraph 13.1 to read:.

L]

"l3,.L The following sequence is to be used to meke a final leakage check after
running hot with all surfaces dry before starting this check, Held
at eech condition-for 1 minute before checking for leakage. Check PR
leakage for 5 minutes at each setting. No external lezkage is allowed. =
The term "no leakage" is defined in paragraph #12,8,1.0." 4

B
[ ;
v

9. Add paragraph 13,1.1 to read:

"%13,1,1  Set PLA = 0°, CDP = 15, Tt2 = +59°F, B,C., and PB = 50 psia."
| 10+ Add paragraph 13.1.2 to read:
,‘ . ' me3,1,2  Inorease FLA = TU%. | '

11, Add paragraph 13.1.3 to road;
’ “*1;11.3 Inerease FLA = max, increase ¢DP = 120 psia."
12, Add paragraph 13.l.L to reads ' AR
”*Lj.l;h. Decrease CDP = L0 psia, B,O., inorease Tt2 * +200°F "
13. Add paragraph 13,1.5 to read:
. "#13,1,5 Deorease FLA = O°, B.G;, CDF = LO, deorease Tt2 = +59°F," .

s
"

1L, Change oid paragraph number 13 to read "ll." .

15, Change old paragraph number 13,1 to read “ll,1l.". ‘ ot
16, Change old paragraph number #13,2 to read "#li.2," _ ' PRE
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{ ‘
' mmr:ron sunmmf R.8. 42097_ A
O oM or momm Amerd.— >
e ’ * } :- ) “02?2252 . R -44;’
18 4 Dater /gl .
® o
| - .
: Be8. 2097 "AFTERBURNER CONTROL JFCS51 ACCEPTANCE OF"
Awmrdwnt 5
b Arerd HS2037 ax fnllows: v
:? 1. Uhange paragraph 1e.3.. oo reads ;}
1) 1503 "The fallowing =bbraviations arecused in this specification: ;
: 1o Total Metersi Fuei FioW memmwmmmmmomoem. S ~WEE
£ 2o Absoiuvs Burier Pressure ~—emceowas =i n e s s e o B
‘ 3o Inled Bulb Temperature (°Fje~ccaea S S—— T, |
it lie Power Lever Angls i s PLA
: ’ 5. Compressor Bleed Position == mwrmesemm-CBA
* ' 6. Throttle Valve Differential (PSIG) =wmeem miwT, Vo AP
1 SR Te Pump Controfisr Differential (PSIG) ==--wwewr mP,Co AP
. 8. Control Inlet Pressure (PBIG)-w~--——«-»‘~ew»---Pin T
S - 9« Control Outlel Pressure (PSIG)-wammemn-momwoaa. .m=Pout
; . _ 10. Gontrol Body Pressure (PSIG) P2B
f 1le Pressure in Rpeire ulation Line (PSIG) =emw-ewe=Pr
o ‘ 12, Clockwise m-memeicsemw |
T , ) 13« Counterclockwise e e nie e nir e onem e W
b * ile Miidtary PLA ceee — Max (Wide Open Tht%td
. 15+ Test Fluid Temperature (°F) ww- merom Ttrn .
:f : 26 Deicte pafagraphs Le3e?y Le3ely 1e3els ’Ranumber paragraph 1,3.5 as 1.3.2, .
| 3. * Change paragraph i2.l.1 g6 follows: ‘
124147 "in second sentence add to velues to be recorded 'Pin, %but'.
Add as sixth sentence, 'Record Ttf and PoB at initlal Ppb = 1
setbting and at finel Pb = 15 settingt" S
ke Criange paragraph 12,2.%7 as folloﬁsa » B ;i
| “ | (A
§ ‘ 12,243 "In second sentente add to values to be recorded 'Pout', Add, -
S ' 18 laat sentence, 'Record Pin, FeB and Ttf at initial Pb - 15 '
;o ' A setting and at final Pb = 15 setting.'™ ‘ }
i } ’ .
%.;’ 5 \Change "paragreph 12441 as folluwse 2- J
? i2.4e1  "In secound sentence add to values to be racorded 'Pout,?  Add, aa\ |
- last sentencs, 'Rezord Pin, Fout and Ttf at initial Po = 15 setting
».. and at final Po ~ 160 eetting,'® ,
L F ,'4‘#
‘%H' b, Change paragraph 12,L.2 as followss ’
12.h52. ®idd, as last sentence, 'Record Pin, Pout & Tif at initiul Po = 15

setting end at ipal

- S ' 150 aetting,'“ -
Sanltlzed Copy Approved for Release 2009/12/10 - CIA- RDP67BOO657R000100180001 0
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»>

i
-
- ‘BeBe 2097 VAFTERBURNER CONTROL JFCSL ACCEFTANCE OF" \,
e e . Amsndmmt S5 ~ «
;7. Changé,paragraph 12,442 &z fgilowse "Add, as last sentence, 'For

caoh setting of Tt2 record Pin, P¢B and TtF at initial Po = 15
setting and at finai Pb = L20 setting.'™ | DR

18. ; CQané§>paragraph lEQ?.l éé‘f@iiawsa

12.?;1' 4ﬁhda, es Jast sennen;e, “BnCofd’Wft, Pin, Pout, Ttf ard -PcB
# '+ for. each Po settiag.'" ‘ : .
o : i | _ .

‘9,k lbhangé paragraph 12.9.1 ii’foilowas‘ R : L e

"

| 12.9.1 "In third sentence add to values to be recorded 'Pout', Add,

T as ‘last sentencs, ‘Record Pin, Ttf and PeB at Lnitial PLA =6
settirg and at final PLA = 68% setting.'” _
: 10.‘ Chapge paragraph ll.ilelld 88 tollowss o
. 17,1 1ol ~™In second sentence add to values to be recorded "Pout.!

Add, as last sentense 'Record Pin, Téf and PcB et initial |
ODP,= 20 setting.end at final CDP = 120 setting.'" g

“le (mange paragraph 12,il.1.Z as fcllows: . o
1P, 11012 "In second sentenge add to values to be recorded 'Pout'. de,»hsg"‘ygfé
_ last sentencs, 'Record Pin, Ttf and PoB at initial CDP = 20 f‘;ﬁ
. setting and 2% tinal CDP = 20 setting.'" . A,
. [ ) .‘53. .x""} ::j
‘ : ' L
' - ' R
l: . P 4 .' ] ~ M
“ = ‘i .
o ~ | TN o
i : .
. :
| : ’ @ . . o . ‘: L
| ‘ CTEE 3, | i :
4 - ' ‘ s . ' . : s
o oy
E 1

<

o 2 ik Lok 2
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HIF7551A 5/61 . .
HAMILTON STANDARD SPEC. NO. HS __i595 B

DIVIS!ON OF UNITED AIRCRAFT CORPORATION CODE IDENT RJ. 73030

" o

1.0 GHInY, INFORMATION 4
1.1 Scope - ‘

This speci}hcation covers the mothod for testing the model JFC51 After-
" burner Fuel Control 576500. '

1.2 ' Eguipment Requirsd

.+, Flow bench with a boost pump capable of supplying 10-70 psig fuel
" pressure to the main pumps in a closed loop system of operation.
K Main pumps capable of supplying 65000 PFH at 1000 psig pump disciari:
pressure. Two metered flow meteres; Zone I and Zone 2. Zone 1 rote

fmst be accurate to 0,5% in the 3000 PPH to 5000 PPH renve and the
Zone 2 meter must be accurate to 0.5% in the 1500-25000 2B range.
&4 recirculation line flowmeter accurate to 1.0% in the 350-5000 Prd

- range. An internsl lcakage ficwmeter accurate to 2,09 in the 350-300C
PPH Range. Pump discharse pressurs to be controlled as a function cf
pump controller cutput tiru & system of relief valves in pump di: e - .o
line. ' o '

3
o=
~y
-

- 1.2.1 Test fludd will "~ ’3C 9073. Maintain control inlet and flow meter
' inlet at 100° t ¥ F except as specified for hot testing.

1.2.2 - ' Pneumatis pressure source and two gages for simulating éngine. burner
' pressure capable of maintainirg for a minimum period of 0.5 hour any
proesure between 10 ahd 300 PSIA. One gage 0 to 5Q) psia accurate to
£ 0.L psiaccOne page 0 to 300 psia‘acourate to £ 0.25 psik over a range
of 50 to 300 psia. o b ,
- 1.2.3 Constant temperature baths capable of maintaining temperature of -55%,
: 0%, +59° & +150° within #5°F, y :

1.2.3.1 Temperttms equipment to maintain temperature, from +150°F to +950°F during
Hot testing. Temperatures to be accuratd withiniQ{®F}

1,24 ‘Thermoquuple ahd indicating unit with #3°F aocuracy for measuring temp-

eratures between «65%F to +300° F and with $5°F ‘accuracy between +300°F
and 950°F. : - o :

1.2.5 | Temperature cam calibration follower and diab indicator 560000 ET~7,
1.2.6 Gages for taking the following measurements within the specified accuracy.
X, Gontrol praépf pressure 0-1500 psi with 1.0%¢ accuracy of full scale rsadin

2. Control inlet pressure (Pin)s 0-1000 psi with 1,02 accuracy 6f full
scale reading. e

b4
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" MasEassaA /61

EAMILTON STANDARD . -
DIVISION OF UNITED AIRCRAFT CORPORATION. CODE IDENT NO. 73020

WINDSOR LOCKS, CONNE .S, A, .
R Loc ONNECTICUT, U. S. A PAGE - 3 o

SPEC.NO. Hs __ D95 B

'1o'2 06

l. N ‘ ; ' .
Contbinued: . “ '

EIRERADR

P

3. Centrol ca.l. .. _x 3ture \(Pout):z Two gages Zons 1 and Zona -
0-1000 psi witih -.0% accuracy of full scals reading.

L. Control body pressure (Peb)y 0-150 psi with 1.0% accuracy cf

ML scale reading.

) 5. Total flow throttls valve differential gage ( 4 PIFIV): C-8C pai

with «75% accuracy of full scale reading.

. 6. Peak flow throttle valvs differential gage (gﬂ‘PPFTV)s 0=i50 poit

1.2.7

1,2.8
1,2.9
1.2.10
1.2.1Y
102,12

1.2.13
1.2,15.1

Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0

with ;5% accuracy of full scals reading. ° .
. . . »
7. Pump Controlier differential gags: 0-200 psi with .75% accurcy
of full scale reading. - .
8+ Rig boost pressure (Prb): 0-100 psi with 1.0% of full scale
reading, ‘

9. Spares QGagss:
1. 0-600 pui with 0.5% accuracy of full’scale reading.
2+ 0-800 psi with 1.0% accuracy of full scale reading. '
3. 0-1000 psi with 1.0% accuracy of full scale reading (2 gagss).

Separate pressure source capable of supplying 300 pph at fuel pressurgs
of 50~750 psig. .

Provisions for testing the control at +350°F Fuel Temperature.

Back pressure sohiedule as indicated in Appendix E-l.

Sanborn Recorder. - C . »

" X-Y coordinate plotter.

dngular position indicator to supplj pump control output shaft pesition
input to Sanbern recorder, ' .

.Preliminary Checks

The fuel control shall be assembled using the shinfing procedures ir
HS 159L. Thé procedure is to act as &.guide only, and may bs variéd

~ as necessary to 8stisfy control calibration flow schedule requiremsnts.

‘




R -——
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H.FT551A 5/61 ! SPEC. NO. Hs _1595 B

. ¢ HAKILTON STANDARD
DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 72030

-WINDSOR LOCKS, CONNECTICUT, U. S. A, pagz b OF

[0

T a 13 ' .Test Raguiremanta

1

le3.1 The following readings shall be recorded at sach callbration poin®.
1. TotalMeterédFu.elFlow-----------.---;--Wft
2. Absolute Mrhessure----—-— - ===~ DB
3. Inlet Bulb Temperature - - = = == = = == = = = = =T2

L. .Power']*‘r.ever Anglég = - = = = = == = = = = = = - = =—=PFIi

o 5. Compréssor Bleod Position = = = = = = = = = = = « = OFA
| 6. Throttle Valve Differentisl = « = « = = « « --- ~TV.AP
. 7. Pump Controller Differential o = = = = fee e - P.CAP

+

1.3.2 The following readings shall be recorded at the beginning and ana
of the variable inpul Juring calibration.

1. Control Tniét SreSSUTe = = = = = === = w =PSIG~ = == « Pin
2, Control Outldt Pressure = = === = = = ==PSIG = = - = ~Pous
3¢ Test Fiuid Temperature = = = = = = = = = ~°F |

L. gon’oré} ?od;‘riP:jesgur:e I R R ~PSIG- - = = =Pcb
1.3.3  The following readings shall be recorded when noteds

1. Zone 1 Fuel Flow = Wfl B .

2. Zone 2 Fuel Flow = Wf2 |
'3, Peak Fusl Flow  =-Wfp . -
L. Arming Signal - PSIG

5. Transfer Point - Wf and FB .= |
‘ ' é. Pressure in recirculation' line FR.

o

.
B
! v
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+

55.1A 5/6° . :
C HAMILTON STANDARD ~ '  SPEC.NO. Hs_15958
_ DIVISICN OF UNITED AIRCRAFT CORPORATION CODE IDENT NO” 73620
. . VINDSCR L0CKS, CONMEZDTICUT, U. S. A, PAGE 3 aF
La3el Tow wGllowins o q;i;:&m.s, «i addition 4w the forasgoing ara uc .
in this specifipavi.ny : -
‘ V - l‘ cz.oc}EWiSG-----—----—-----..-----CWi
. K )
: ‘ Ce Counterclockwise = = = w e = e = = = o - = == OCW
-, N
3. Military PIJA - '.' - '>' ----- -:‘- - —.- - e o e .-- - - m (Wide Open
\ : throttle)

) o 1.3.5 Accuracy of settings:
1. PB settings shall be held exact.
2. Tt2 settings shall be held to 45°F

K :
8 3. W shall be read exact.
2.0 INSPECTION REQUIREM™ ;3
VI 2. The "1téms marked -rith an asterisk (%) in this specification are in-

spection item: auu as such must be under inspection surveillanze.

. - 2.2 Retest Requircaentss If settings listed under "Reset" are re~acdjusted
‘ ' or 1f assemblies or parts listed under "Replace" are replaced or zemoved
~ for repAfirr, the géttings Listed under corresponding "Retest® 7. be

: =fq;ested.and setting; not yet tested must be completed.

. Resst : Retest »
PB' Servo (8.0) - 1.1, 1h.2.1, b, 1.k.2,
Temperature Servo (9.0) 1h.1.1 .01k b, 1.k,
Total Flow T.V. - 10.0) 1)4.1.1, o2ol, m.hol’ 11&.14.'4',
Zone. 2! Irénster (120) w188 v 2o 02
Power Lever (6.,1) . 2,65
Replace : " TRetest
Seérvo Housing » 8.0, 1h.1.1, 2.1, .b.1, 1b.L.4;
Temperature Servo 940, 14.1.1, 1o, 14.L.2, ‘
Transfer Housing " 12,0, 1L.5.1, 1L.5.2
Zone 1 Outlet Housing T 1)4.8.2.1. lh0802.2 ' .

) ’ZOne 2 Ou'blet Housing 1}4‘601’ lh08_0103 1’4080201, m.892.2
Purmp Controller Ted, Te2.1, 7.2.5” .

2.3 No adjustments or ohanges in parts shall be permiftéd during the final,

- , inspgcted, test of the control.
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HSF-I38/1A 5/61

: 1595 B |
HAMILTON STANDARD SPEC. NO. WS _ 129> ] .

DIVISION OF UNITED A!RCRAFT CORPORATION ~CODE IDENT NO. 72030
WINDSCR LOCKS, CONNECTICUT, U. §. A.

PAGE _6 oOF

* 3.0
3170

3.2
3.3
Bols
3.5

hao
. hol

1
4

With PLA at Max

- BAUT W s B ¢

»

Irqam 1 "f(}N DRV

2

TEONS

ey 2

2

Inatall contrron [ . - ...i 3abls in a position simllar to normal engirn:
mounted position (Rof. & larsut 203573), connect Pump Discharge
to Control Inle?t koth cutlets must be connected to separate flowmsters.
Recirculation and Internsl Leakage lines nust also be connscted to
sepzrate flowmeters,

Install 80 psi differential gage across the total flow throttle valve,
150 psi actoss peak throttle valve, also install 200 psi differantial
gage acros | the total flow T.V. aad inline regulator.

Install a separate fuel pressure source to the speed signal valve.

Haks sure that there are no open fittings on control and the internsl

. leakage line is not "dead neaded.”

The flowmater cansity adjustrents shall be set in accordance with actual
"density measurerents durding :oth aubicnt and hot fuel tests,

EXTERNAL LEAXAGE'

v, uet boost pump pressure $o 60 t 15 psig. Thxre

ghall be no ez.r.c.ruL leakage excepts

a) No more thon 10DPM from the PB drain. -
. b) o more than 30DPM from the Pump Controller Drain.

The term "no leakage" shall be defined as the permissible visual appearance

. of fluid on the external surface of a control which des. not becoms progress-

ively greater during a 5 minute period to suchia degree’ that fluid runs off
the surface of the control or forms droplets.

PRODF PRESSURE TEST

With PIA at max. s increase Wf to 10,000 * 500 PPH. Close outlet valve
until pin is 1500 % 20 psi. Maintain this pressure for a time period not
to exceed 1 minute. There shall be no external leakage. Opan outlet -
valve. The term "no leakage" shall be applied as defined in paragraph L.l.
. » ¢ .

POWER LEVER SEQUENCE

Increass power lever angle until a position i8 reached where the FL Servo
Piston moves .001l-,005. Eock PL in pigce and adjust protractor siip ring
until it reads 67°., At this posiidon adjust the stop plate until the hole
in the stop plate lines up with the slot in the index ring.- Be sure protract-;
or slip ring and stop plate are locked in position. & * = ™

wew Fli-sevoy St is’ abtr hitting. the min 1ine’ stop (cove

or screw in cover) when fiadiing the o001 - 005 motion pua,..;wc
Chreck by turning PLS position adj. ow until servo moves at least
«020.

e N
s
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HS:-755.1A 5/61 ' SPEC. NO. HS 755 B
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a ' § .
6.2 Set LA & Mix, PB <« 154 Docreast PLA te Qs Apply 150 psig to spced
Igd sl YALVGe  [ooreaso BIA to 67°. Adjust T.0.P.V. cam until the
recivenlation val. . - iui2 and the Zone I §,0.V. is open. :
. CAUTION:‘ Torque on adjusting screws to be 15-20 in-~lbs. ;
) : 5
7.0 PUVP COLTHOLLER CALIERATION
7.1 Set PLA = max., FB = 18, Adjust 'spring pre-load on pilot valve until

Pl - P3'1is 100 = 2 psi. Repeat at-PB = 50 & 100 differential pressure

' mist remain at 100 % 5 psi.
Te2 DYNAMIC PERFCRMANCE

#7.2.,1 . Intggral Rate

Te20101 Disconnect the.purp contrd shaft from the stand® output flow contrcl -

. v Install the fixtures necessary to make sSgAhqran~ traces of pump control
joitput shaft angle and /Pl-3. Set PLA at 120°, Tt2 at #59°F., FB
‘ at 100 psia, Bleeds closed,

7.2.1.2 Adjust the stand output flow control to create a A Fl-3 of 105 psi.
o When P.C. output shait is near the center of it's stroke make a stop
- . change to decrease r1-3 such that it is 5 to 9 psi below the P.C.
e gsetting., Obtain st least two sanborne recordings of this transient.
. . 7.2.1.3 Put P.C. output shaft nsar the center of its stroke by varying 4Pl-3,
‘ then make a step change to increase 4Pl-3 suchethat 18 5 to 9 psi
above the P;C, setting. Get sanborne recordings of this transient.

7.2.1.4 The integration rate of the P.C. output shaft shall be between O.1 and
0.3 degrees per psi error per second. . ) o

#7242 Slew Ratg Position

Disc'onne,c!t Pump Controller Shaft from stand output flow control. Set
PLA at 120°, Tt2 at 59°F., Pb at 100 PSIA, bleeds closed, adjust stand
, : output flow to deorease. ¢P (1-3) the amount necessary to cause the
- ‘ Purmp Controller Arm to move at its "Slew Rate". AP (1-3) to get this
' slew rate shall be 18 to 22 psi below the Punp Controller setting.
a Shim under proportional piston spring to meet this requirement (Ref, '
Fig., 31, HS 1591).iMem¢ies number of shims shall not exceed w130.47If : i
. faximii'ghifi $hickness is exceeded, r¥pYrade: spring ° :
* feedback piston with a lower dash numbered spring.

'

*7.2.3 ‘ " Slew Rate‘

: . Disconnect pump controller shaft from stand outppt flow control. Set
- : . PLA at 120", TT2 at §9°F, Po at 100 psia, bleeds closed: adjust motor
~ control to oreate (P (1-3) of 105 psi. Obtain a transient recording
of 4P (1-3) and pump controller oui,.ut shaft anghlar position while
. * " making a rate change of 5 psi/sec (max) to decrease 4P (1-3) 25 to 30
‘ ) B psl below the.pump controller settiing. The angular rate of the pump
- controller output shaft shall be at leasp 90° per second.

"Te3 Set PIA » max. Increase ¥B until Wf = 25000 PFH., Adjust sensor for
» : " inline regulator until differential across total flow T.V. is hQ psi.

) . - ,.;.w:;‘»m;::::x-;;;}g»@"}
R A T S ey R -
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8.0 PB SERVO CALIBRATION

NOTE: Refer to Build-up Sheet for Dim, K L-7208-12, If Dim. K is Plus
(+) add this amount to the below PB pressures.

8.1 Set PLA = 68°, increase PB to 30 t K, bleeds closed, Adjust PB position
adjustment until cam follower is in bottom of the detent.on the FB cam.

NOTE: Bottom of detent is determined by change of motion on dial indicator.
Bottom of detent is located at point where indicator reverses direction
no more than (%.0001). .

8.2 Increase FPB to 215 * K. Shim C,B.A. pushrod until cam follower is in bottom
- of high PB detent. .

8.3 Repeat 8.1 and 8.2 until detents are set.
9.0 TEMPERATURE SERVO CALIBRATION

' Set PB = 30 £ K, FLA = max, Tt2 = -65°F, bleeds closed. Adjust position
springm the Tt2 input lever until the cam calibration follower just starts
to come out of the detent (% ,0001), -

9.2 Set'FB = 30 % K, PLA = Max, Tt2 = +950°F, bleeds closed. Adjust rate spring

on the flapper until the cam calibration follower just starts to come out of
the detent (%.0001). '

9.3 . Repeat items 9.1 and 9.2 until the detents sre set, :
10.0 . TOTAL FLOW THROTTLE VALVE CALIBRATION |

10,1 Set'FB = 50, PLA = 68°, Tt2 = 59°F, bleeds cdlosed, Record total flow T.V,
displacement and total netered flow. Increase PB until disp. changes ,100,
(T.V. rate i& 95,4 PPH/,00L), Wf must change by 95L0 PPH + 100 PPH, Adjust
inline sensor A.P until set,

0.2 Bleeds closed, PLA =~ 0, Tt2 = +59°F, PB = 200, Reciroculation flow must be

3000 PPH, Adjust miniwam flow stop until this WE 4s° obtained.

-

L3
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10,3 Set bleeds closed, Tt2 = 65°F, Set PLA = max and read Wf at 50 & 90 PB. Then
set PLA = min and read Wf at 75 & 150 PB, Plot these readings. A straight line
drawingthru 50 & 90 on the max line and 75 & 150 on the the min line mmst inter-
sect at 2,75 PSIA and -200 PPH, -The actual intersection will be defined by
finite values of Wf and FB (Wf and Pb errar).

10.h4 Bleeds closed, Tt2 = -65°F, PB = 30, FLA = max, Adjust T. V, multiplying lever
hinge until Wf error is reduced to ~200 pph.

IC.5 If'data lines determined in 10.3 do not intersect at =2.75 psia it will be nec-
. essary to reshim the T.V, multiplying lever hinge. Approx. .006 shims will change
intercept 1 psi. Adding shims will move intercept to left (minus).

10.6 FLA = 67°, FB -"1oo, Tt2 = 459°F, bleeds closed, Adjust power lever servo pilot
’ valve position until W = 7.0 Yii,

*10.6.1 Set PLA = max, FB = 100, Tt2 = -65'F, bleeds closed, Record Wf, Increase Tt2
: to +300°F and record Wf. Differential W between ~65°F and +300°F must be 6700
% 250 PPH, Adjust the Tt2 cam bias adjustment until this differential is obtained.
Set PL rate adj. to center of its travel before setting Tt2 ball follower adj.
BCrEW,

v 10.7 Set PLA = max, FB = 100, Tt2 = -65°F, bleed closed. Ad,just the power lever rate
adjust (1inknge brackets until Wf = 53000 PPH, At this time check stroke dof
. the power lever servo, Stroke must be ,900 2 100 for full power lever movegment.

. t
10.8 Recheck 10.6 ahd 10.7, as slight trimming adjustment may be necessary.

#10.8.1 Range of Remote Trim adjustment (FL Servo Rate)s - :
Set PB = 1003 T¢2 = ~59F; FLA = Max. Turn adjustmerit clockwise until it bottoms
and record total Wf, Turn adjustment cow until it bottome and record total Wf.
Limitss Adjustment range must be at least ti¥ of WL as calibruted. Range de-
termined with this check must be recorded on the final data sheet. Notet Do not
repgat this test during final calibration,

10,9  Set'FB = 100, Tt2 = +59°F uleeds closed, At these conditions increase PLA until
We 18 13300 PPHe AdJjust power lever.stop to contact piston st this flow.

10,10 Bleeds olosed, Tt2 = -65°F, Repeat 10,3, Adjust T.V. multiplying lever hinge un-
: t11 the 4intercept occurs at -2.75 psia and +5,900 PPH.,

10,11 8et FB = 23 palay PLA =~ 120°, Tt2 = +750°F; bleeds closed. Wf must be 12078-12698
pphe  Trim to obtain this WL by a P.L. servo position adjustment.
11,0 POWER LEVER TORQUE
11.1 lzuximm Fower Lever  Torque throughout the operating range shall be no greater than
0 in-1bs,

12.,0°  ZONE 2 MANIFOLD TRANSFER

'
.
. .
' 4
. )

* *
i
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12,1
12.2
4 .
12.2.1

1243

.1
*}J;.l.l

-and 150 PB must be 25000-26000 PPH,

Pressure in "Y' lin. must build up to within 10% of its final value
with'n .25 seconis tred frow ctne time it starts to-incresase. Seicct
bleed size to meet i3 requirement.

Set PLA = 65°, PB = 50, Tt2 = 459*F, bleeds closed. Increase PLA and

determine actuation point of the Zone 2 manifold. The Zone 2 manifold

mist actuate at 1LL90-16010 pph. Note: Adjust the C.D.P. transfer ,
power spring to set the correct rate. : '

If transfer position camnot be set by procedure of para. 12.2 it will by
necessary to use the T.V. yoke adjustment., Clockwise adjustment lowars
position.' _ ' :

Set PLA = 65°, PB = 20, Tt2 = 489°F 'bleeds closed. Increase PB = 10,
incrgase FLA and determine actuation point of the Zome 2 manifold. The
Zone 2 manifold must actuate at 28975-32025. Note: . Ac}just the C.D.P.
transfer power spring to set the correct rate. Adjust ‘the T.V. transfer
pbwer spring to sat the correct position, . Cee e .

-Check retransfer (Zoae 1. closes on decreasing PL) accorciing to note in
Appendix D-1,

- PEAK  THROTTLE VALVE RATE S

Set PLA = 120°, PB = 50, Tt2 = +59¥ bleeds closgd. Record Wf in Zone 1.
Increase PB to 150, and record Wf in Zone 1. Difference in Wf between 50
Adjust peak valve sensor until this
dii;ference is obtained, : N -

Plol peak line with bleeds closed. Intercept with fuel flow axis, at

PB = O psia, should not be off more than 300 PPH in either direction,
If intercept is off more than i 300 PPH,reshim 3~D cam to correct error.
(Wf error/28 = shims),

FINAL CALTIBRATION -

Noté: #l. A body pressure of 50 t 20 psig shall be maintained throughout
finel calibration. M

#2. No adjustments or changes of parts shall be permitted during
the final ralibration.

#3, Prior to final calibration all external screws whirh affect

calibration settings shall be lockwired.

MAX RATIO CALIBRATION - BLERD CLOSED
e = 5 = +59°F bleeds €losed. Record total metered WL, T.V.

4P, end P.C. AP at the following PB pressures (Notes Approach PB
pressures in increasing direction.) PB=15; 20, LO, 60, 75, 85, 100, 120,

15, 180, 145, 85, LC, 39 and 3gpsde.  appendix A-l for Limits. Hysueresis
must be withir. 3000 FPH of obsarved increasing valumRecord return to Pump
Inlet Flow at 20 % 180 psia. Do not overshoot when setting PB pressures,
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¥1la1,2

£

1.2

#1,2,1

1L.3

A*lh0301

1
at

p #1h.3.2

#11103.3

!

*l}-h "th

‘*1)4030'5
| 1)40)4

#1h.h.1

#1 .l 02

Set FLA = 120°, bleceds closed, PB = 100 psia, Tt2 less than 20°F. Incresse
Tt2 o 59'F, alic. . ~-tabilize for at least one minute and record f.:=1
flow. Increase Tt2 to 150°F, hold for at least one minute, then reduc=

it to %°F. Allow one or more minutes to stabilize and record fuel flow.
Limits shall be as defined in appendix A-1 for PB = 100 psia.

MIN RATIO CALIBRATION - BLEFEDS CL(SED

Set PLA = 68°, Tt2 = +59F, bleeds closed. Record total metered Wf, T.V.
AP, and P.C, 4P at .ne following PB pressures¥,20, LO, 100, 180, (o,
LO, and A5paia.See appendix B-1 for limits. Hystcresis must be within

the limivs defined in appendix B-l. (Note: Do not overshoot when setting
PB pressures. )

POWER LEVER SEQUENCE AND TRANSIENT

Set PLA = 120°, Tt2 = +59°F, PB = 18, bleeds closed.’ Decrease PLA to C°
then slowly increase PL... At 66° = 67° the recirculation valve must o7 e
at or after the time at -hich the Zone I manifold S.0.V. opens. Tucrs -
PLA to 120°,  Slowly decrease PLA and record PLA at which $.0.V. clnses,
PLA must be within A5° - 67° when S.0.V. closes. Recirculation walve mist
open at or before th> time at which the S.0.V. closes.

Set arming signal at O to 50 psig, PLA = O, Tt2 = 59°F, PB = 20 psia. Now
advance the power lever to approximately 75°. Slowliy increase arming
signal pressure until the S,0.V. opens and record this pressure, Limitsi
The pressure must be between 30 and 110 psig above body pressure,

Set Pb = 100 psia and Tt2 = +59°%, Change PLA from 67° to 120° within
.8 to 1,2 seconds. The control fuel flow shall increase at a rate not
to exceed 300 Wf/Pb ratios per second and complete 90% of the transient
in 2 seconds or less.

Set Pb = tf} 100 psia and Tt2 = to +§9 F, Change PLA from 120° to 67°
within .8 to 1,2 seconds. The controi fuel flow shall complete 90% of
the transient in 2 seconds or less, :

Set Pb = 100 psia and Tt2 = +§9'F. Bleeds closed. Maximum Power Lever

_ Torque throughout the operating range shall be no greater than 20 in-lkai,

TEMPERATURE (Tt2) SENSING CALIBRATION ~ (See Appendix C-1 for Iimits)
NOTEs All temperatures (Tt2) to be actual bulb temp. for final calibration.

Set PLA = max, Tt2 * ~65 'F, bleeds slosed, Record total metered W at
the PB pressures noted in Appendix C-1, (Note: Approach PB pressures in

' increasing direction). L

L3 .

.

Repeat item 1l4.L.1 at temperatures (fiZ) of +150°F, +300°F, +550°F, +750°F.
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The force requireu :v ov=n and close CBA pushrod shall not exceed -

lbs, when body pressure is at 50 psig.
4

MALTFOLD TRANSFER AND PEAK SYSTEM CALIBRATICN

In the following calibration record Zone I Fuel Flow (Wgl) at the manifold
transfer points, A coordinate system plotter (X, Y) is required for this
calibration. A plot of Wl vs PB shall be made for- all calibratior weiris

An indication must appear on tihe chart when the Zone II regulator op .ning

pressure increases a minimum of 50 psi above control body pressure, This
pressure increase indication must occur within the transfer limits defined
in Appendix D-1. At each of the specified PB settings decrease PL:r. > cur
mx at a rate no faster than 2°/sec until retransfer occurs. Retransrer
shall occur within the 1lmits specified in Appendix D-1.
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1.2 Set PLA = 68°, PB = 20, T:2 = +59°F, bleeds closed. Increase FLA n:
fsstar than 2°/sec. record transtec and peak flow points at PB of 20,
30, 50, 100, 150 and 180, See Appendix D-1 for limits.

* 14,,6.0 RECIRCUEATION CALIBRATION

#14.,6.1 Set PLA = 0°, PB =100 psia, Tt2 = #59°F, bleeds closed., Metered WI auii
be 2850 - 3150 pph. Record control inlet pressure and control bedy piwiv. .t
Control inlet pressure must be within §0-200.p&1 above conirol bedy riviaurte

14.7.0 REPEATABILITY CHECKS ‘ ’
% 1he7.1 Check repeatability in accordanse with and in sequence indicated iz ippsrilix
- F"lo
14.7.2 Re-run per paragrapr 1. 7.1 two additional times. Re~-run paragrapn i 7.1
a total of 9 addii’-~~" times only 1f requested by HS Enginsering. Crale
bleeds open to b} - :zlosed twice before starting each re-run.

- 14.8.0 LEAK CHEFK

#11,,8.1 With 1% instrumniafien+emoved from control, set the FLA at 120°, sel 7d-
at 150 psia, Tt2 at +59°F bleeds closed. ‘

*ih.G.l.i Check axternal leakage. .No leakage allowed except for overbeard draim and
?B drain.

The term "no leakage" shall be defined as the permissible, visual appear incs

ively greater during & 5 minute period to such a degree that fluid run
off the surface of the control or forms droplets.

#1L.8.1.2 Check overboard drain leakege. Allowable leakage shll be no more than 10

e dpm from the PB drain and 39 dpm from the pump controller drain,

#1l;,8,1.3 Remove recirculation iine from éhe control and check recirculatici walvc
leakagé. Leakage from the recirculation port must not excesd 20 se/min.

‘3% 1h48ele s Pressurize overboard drain port on pump controller tc 10 psigo. Trhe

- external leakage shall not be groster than 8 drops per minmuts per uu. .
#14.8,2 Shut-Off Valve Leakage.

Notes Allow ten + minutes for lines to drain before taking leaks~ —racing.
#11,.8.2.1 Set PLA = 0°, Tt2 - +59°F, FB = 15, bleeds closed, with main &nd boost
. pumps operating. Remove zone I and Zone II outlet lines. "Leakags 4in z-nw I
"~ and zons II mst not exceed 10 dpm in either line., Shut down main pump.

¢
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]J.lcllo?
15.0
18,1

# ls o 2

Set PIA = 0°, Tt2 = +59°F, PB = 15, Maintain Boost Pressure at 50 psig.
Remove Zone I and 4one IT outlet lines., Leakage must not exceed 20 dpm
in either line, .

Power Laver Cam Calibration Chezk b

+

Set FB of 100 PSIAy Tt2 = +59°F, Set, in sequenve, power lever angles
of 67%, 75%, 85°, 95°; 105°, 120°, 95°, 75°; 67°.. Record total Wf
at each point,

The "K" dimersion used in setting up the PB system position must be

recorded on the final data log sheets.

HOT TEST RFQUIHEMENT“

The fcollowing ifom: Shall be run three times in the following sequence.
Firat with fuel temperaturs av 100 t 5°F, then with fuel temperature at

328 = gBO‘F then with fusl tamgersture at 100 £ 5°F, A1l rurz are to be
made ‘af rosh temperaiure ambient conditions.

Set PLA at 120, Tu? at +300°F and bleeds closed. Record teotal flcw
at the following CDP pressuress 20, 60 & 100 PSIA. Note: Set CDP in
the increasing prossure direction, See Appendi§ C~1l for limits,

o s s

Set PLA at 120°, T+? at +758°F and bleeds closed. Record total ficw ——.
at the following Chy pressures: 20, 30, 50, 100 hysteresis.50 and 30 psia.
See Appendix C-1 for limits.

Repeat para. lh. o7 *u be cure speed sigpal valve is still operative,

PRESERVATION AND STORAGE '

At conrlusion of bench calibretion, drain the celibrating fluid frem
the control and prepare the control for shipment in accordance with
He Se Spec. 340,

NOTE: Controls which have been insulated prior to running final
bench ralibration data nust be heated in & ventilated cven
at 250° £ 10°F for a period 8f 1 to 1# hours after draining
calibratd e f1aid from the control.

The "dry" weipht of the control shall be recorded on the installation
inapection sheet,
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__P_li_ @2&2}%&_‘ B Total Wi Limits-
15 _ Record Wf Value Only
20 Tt2 = +59°F -11020 - 12180
Lo Bleeds 15900 .- 17600
60 Closed 20900 - 23200
75 24800 - 27400
8s PIA = 120* 2870C -~ 31800
100 . 3L500 . 38200
120 - 40500 - L1800
U5 , L2500 - L7060 ,;
180 . : 51000 = 56540 ‘i
APPENDIX B-l
:PR mm«iﬁ_@'}ﬁm ‘ Total Wf Lim‘ltf__._
15 ) ' : Record Wi Value Oniy ——— '
29 ' It o+ 45y F A 7680 - 8520 e
Lo ‘ ' 9760 -~ 1080C
100 BElewd: nlosed 16000~ 157800
180 ‘ PLA « 68° 24200~ 26800

 APPENDIX G-l

Temperature Sensing Calibration

T2 = 65'F B.0, : ) Tt2 = +300°F B.C.
B Tota]l W ,‘%-*!91..‘1, PB_ Total WE Limits
15 - Record Wt VYalue Only 15 Record Wf Value Only
20 11860 « 12500 20 , 11180 ~ 12380
o &5 v 2L B00 = o 60 : 22200 - 2L&00 -
100 38200 L2200 100 33000 - 36500
150 52900 - LHRLOU 150 L7100 - 52100
180 3800 - L9500 180 54200 ~ 59900
Tt2 = +150°F B0, ) Tt2 ~ +550°F B.C.
» E‘, ' Total Wt Lim: ts B Total Wf Limits
15 Record Wf Valus Only 15 Record Wf Value Only
20 10880 - 17040 20 11100 ~ 12280
60 21200 - 2300 60 23900 - 26h0¢
100 32500 ~ 35900 100 35800 - 39700
150 LLS00 - L9300 150 51300 - 56700
180 52600 « 58200 180 53800 - 59500 v

f
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15

20 '
30

50

100

150

180

[}

. ' APPENDIX O-1 (cont.)

Tt2 = +750°F, b,@.

Record WE Vaive Only

11220 - 11820

14260 - 15000

20000 w2200

© 33800 - 37400

L4B0DO - 53100 . '
53800 ~ 59500 -

Note: Hysteresis W must Lo within specified limits,

..P‘.B“ Tranafg_gﬂk{l:__}}fgg‘_ Peak Wf BnCo
20 5795 - BL0S L8Ls - 5255
30 8690 - 9616 . 7265 - 8035
50 LS - 16010 12110 « 13390
300 28975 - 32025 , 2225 - 26775
18 L3L6n - LBclo 363L0 - L0160
180 52150 - 57650 - L3600 ~ L4B200
Noter On decressiag PL ex uision the

limitse .

A) At 1B values Gt 5 pata on less retrangf

below bul no grenier than &
B) At PB values shova S ps
but no greater oo 0 ratlo undte below the increasing Transfer Fuel Flow.
APPENDIK -1

WE done 1 Injsctive Manlfold
- {pad
3000 G0 - § 1
6000 o o iey
10009 IYE - 2
20000 300 - sus
30000 390 -l
neveYel Léo - sor

APPENDIX D-1

L4
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A APPENDIX F-1
s . ' .
. . Total
(PSIA) *  PPH PPH
1Y PB Conditions WL Limits Peak Wf Limits
\ 1) 60 - (Tt2 = -65°F B,C.) + 24,800 ~ 27400 14535-16065
150 PLA = 120° .52900 - 58500 363L0-40160
. ’ \
E) Lo (T2 = -65°F B.C.) 9760 - 10800
180 .PLA = 68° 24200 - 26800
3) 30 Transfer per 8690 - 9610'.
paragraph 1he5.2 !
150 ‘ L 3460-480L0
L) 20 (Tt2.= 150°F B.C,) 10880 - 12040
150 PLA = 120° LLFOO - L9300 ’
! Vo
° ﬂ
’ -~ }
o
.
.
- |
) -y 1‘
. ' |

4

R ; : ‘ |
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e e

1.0 . "GENERAL INFORMATION

This specification covers the methed fer tasting the model JFC5: Afterburner
Fuel Control 568400, :
. ! \

1.2 _Eguipment Required

F13w bench with a doost pump capable cf supplying 1C-70 psig fiel pressure

to the maln pumps in a closed loop system of opsration. Main pumps capable

sf supplying 65000 PPH at 10CC psig pump discharge pregsure. Twc metered

tiow meterss Zone 1 and Zone 2. Zone I meter mast be accurate to C.5% in

ithe 3C0C PPH te 5C0CO PPH range and the Zone 2 never must bé accurabte tc 0.5%
" in the 1500 25000 PPH range. A recirculation iline Ilowmeler accurste to 0%

in the 350 5000 PPH range. An internal leakage flowmetsr accurate to 2.0% inm

the 350 3000 PPH range, Pump discharge presszce tc bes controlled as a - '

funrtion of pump controller cutput thru & system of re ief valves fn pump

disctiagge line,

1o201  Tmsl 7luid will be Baysl "D7 o P&WA 523, Malntal- .cnbvol iniel and flow
msuer inietl at 95° i 5°F,

1.2,2 Pnewmatic pressure source and two Zasrs for sini abing engine bu-<-- - --easure
capabla of maintaining for a minimum pericd cf 7.2 hcu prassny Datween
10 &nd 300 PSIA. One gage O to 50 psia accurate to #C.L psia, ancther gage
¢ tu 300 psia accurate to x0.25 psia over a vange of 50 tc (L

Ty

“»
"

1.2.3 Ccnstant temperature baths capable of maintalning temperatures cf .5
C7. w0 and 41807, '

1o203.1 Eauipment vc simulate temps. higher than 250°F. such as a pressure bellows
fixture, dead weight fixiure, or other suitable fixture to simulate actual
Tt2 motor diaphragm assembly force input.

- 4 1.2.3.2 Tenperature equipmeit to maintain temps. from -65°F. to +950°F. curing hot

testing,

1.2, +Thermocouple and indicating unit with +3°F. accuracy for measuring temperatures §
between -65°F. to +3C0°F, and #5°F. accuracy between +300°F. and 950°F.

1,2.5 Temperature cam calibration follower and dial indicator 56000C ET-7.
1.2.6 Gages for taking the following measurements within théfspecified'accuracy.

1. Control proof pressure: 0-1500 psi with 1;0% accuracy of full
scale reading.

2. C.atrcl:inlet pressure (Pin): 0-1000 psi with 1.0% accuracy of
full scale reading.

3. Ccntrol outlet pressure (Pout): Two gages Zone I and Zone 23
=1000 psi with 1.0% accuracy of full scale reading.
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102.6.

1.2.7

11.2.8
11.2.9
1.2.10
jle2.11

—m—

gggtinneds

- 4. Centrel body pressurs (P:b}; (-150 psi with 1.0% accuracy of full
scale reading.

5. Tctal flow throttle valve differentia” gage .{ A PTFTV)s 0-80 psi
with .75% accuracy of full scale yeading.

6. - Peak flow throttle valve differentlal gage (/4 PPFTV): 0-80 psi
© with .75% accuracy of full scale rading.

7« Pump Controller differentisl gages (=200 psi with .75% accuracy of {
full scale reading.

8. Rig boost pressure (Prb)s 0-1G0 psi with 1.C% of full scale reading.

9. Spare Gagess |
l.‘ 0-600 psi with 0.5% azcuracy of fuil scals veadimg. ‘
2o 0-800 psi with ).0% sccuracy of full scale raading.

-~

3. 0-10C0 psl with iL.C% ancuraszy of fui¥ s:ate reacding .” gages)

~

Separate pressure source capabls of supplyiug 200 PPH al fua’ o s-sures
of 50-750 psig.

Provisions for static testin& the nontre’ at +L9G°F. Fue® Tempevature,’
Back pressure schedule &3 indicaied in Appendix E-l,. -

Equipment to apply A L5-50 in.# CCW tcrgue to the pump control shaft.
Preliminary checks :

1l.2.11,1 The fuel control shall be assembied using the shimming wrscedures in

1.2,11,2

Appendix F of this specification. This procedure ig to act as a
-guide only and may be varied as necessary to satisfy control calibration
> flow schedule requirements. .
All valves must be stroked in their mating bores thrqugh at least 100
" oycles according to the stroke requirements 1listed in Appendix G.
During cycling; valve outside diamster and mating bore surfaces are to
be lubricated withDominion A Spindle 0il cbtainable from Atlantic
Refining Co., 1351 Main Street, Fast Hartford, Connecticut, or its
equivalent. = :
Note: One cycle consists of moving the valve from its original
' position through the desired stroke, and then returning the
valve to the original positiom,

Caution: During cycling, valve should not strike bottom of bore

nor be withdrawn from its mating bore in a manner that
would damage valve sharp edges.
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® 1.3 Test Requirements
Te3e T:s following readings shall te recerded st each calibration point.
1. Total Metered Fuel Flowe = « = = = « = =« = - = o Wit
Ze Absclute Burner Pressur® - « = « = = = « = % - =PB
. * 3. Iniet Bul’b. Tempeiature = « « = = « « = = 2 & & o TT2
. bie Eower Lever Angle- = @ © = = = = « = = = = = = PLA
g, Compressor Bleed PoSition =« = = = =« © = = = = = CBA
6. Throttle Valve Differential - = = - - = ==TV.4 P
7. Pump Contrcller Differential = = = « =« = = =« « = P.C.A P

1.3.2 Tne following readings shall be recorded at the beginning and end of the
variable input -during calibration.

| L. Coatrcl Inlet Pressure - = = - - - « = PSIG - ~ = = = Pin

i ‘ | ‘2. Control Outlet Pressure - = - = = = = PSIG = = - = ~ Pout

“ .J’ 3o Test Fluid Temperature - « - = « « - - °F
L. Control Eody Pressur® = - = = = = = « PSIG = = = = = PcB

§ 1e3e3 Tne following readings ‘shall be recorded when noteds )

Lo Zone I Fuel Flow - Wf - Wfl

- 2. Zone 2 Fuel Flow - Wf - Wf2 | '

o 3. Peak Fuel Flow - Wf - Wfp |

l | " 4+ Arming Signal - PSIG

' 5. Transfer Point - PLA

3 1.3 - The f ollcwing abbreviations, in addition to the foregoing are used in
this specifications

i 1d  Clonkwise - - - .- CW

}k‘ ) 2. Counterclockwise - - - - CCW

& ‘ 3. Military PLA- - = - = - - MIL (wide open throttle)

| q . Idle PLA - = = - = =~ = = 1° Above Shut-off
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1.3.5 Accuracy of settings:
1. Pg settings shall be held exact, ’
] 2. Tt2 settings shall be held to #5°F.
; 3. Wf shall be read exact. {
%Jq 2.0 INSPECTION REQUIREMENTS

2.1

S

The items marked with an asterisk (#) im this spscification are inspection
items and as such must be under imspection surveillance,

. : v e,
Y i\ ’ .o ;o
SRy HE - ~ s
Ay hAom . HAY ¢ ’ .
b Porn
'

PR
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. 242 Retest hag froae o0 00 mebtiie Mated aalar “Rasel! areare-ad juted o

j if esaaiblics or po oo Jisted vndol VaoplaceY are ragiaced oo sono o Tov

. Corepalry b sociiivg Listed wioer coyregponding taetastt medh be relested

Yand setrings oot yal tosted must ba completad,

| Raast Hetand

¢ p . N T R e - BRI 3 L .

: ! l‘:l‘ GeenL 3 ,“‘{".1'; . :“."-QJ.K. JL}nJ’ o -’QL’ 1{:}..", .L,(/"..g., ‘.1.9.2:’ 3903
S T R S - - LI e, Y
‘J"U,i.ll ‘..: 1 e ;"«u N K @“,v ) . J':"‘:LI f!(’_’“”[} l(judj 3903 . . o

: . fOual Pinw Le' s et} lq.l, lb..lj ]6.1’ 17.1.’ 19.1, '1.9.2, .1,9.3

T . PR - ey :

; Zowe: o T fer (19.0) 20,7, 2043, 204 :
Powar dover (Dl 1840
Leplace ! ‘ Rebeat

Serve Huusing 0.0, 1he1, 15,1, 16,1, 17,1, 19.1, 19.2, 19.3.
’ ’I.‘emperatur'e Servu . 900, 11401, 19-1, 1902 1903
! Iranster Housing : 12,0, 20.2, 20.3, 20.
Zorve 1 Qutlet Housinug 22.1, 22.2 .
Zone 2 Uutlet Houwsiuog 22,1, 22.2, 23.1 °
Pump Coudreller : Tl '

3.0 THSUALLATTON - LS fitiG Lo
-~ . - - : . o . "' ) : 1

‘ . ' 31 Tistall vottes) o0 o Tabie, comect geun dissharge to control inlet,
i all twe outicts mo.t b s esimoest d to soparct . Llow meters, Reciréulaiion
* and ¢ otevnal Tedtass Tiaes musbt aish be cowoniod to separate flow moters.
DU et lal gesos aci s e totel flow throttle valve
cottle Jalve, algo instsll 200 psi differential gage

Al 1w TeVe awd Iraing regulabore

3 32 & T Tt B i
and the wcak

o et . cehe L 3
FEE0S RIGTOCRR M FRS VI

[
o

3.3 Tiotall 4 sevardice el pressute source to tns spead sigoul valve,
_ ; { b

3.0 " Make swre that there are no open fittings on control and the interral
leakage line is not "dead headed",

3.5 | Tndex protractor 560u00 ET-1 so that the calibrating pin will slip thru the
protractor, index ring and stop plate at 53° + 15t below the max A/B stop.
’ ‘ .

3.561 Determine saxy A/3 stop, decrease power lever 53° from this point. Insérd
index pin thru the protractor and index ring, if it deesn't engage hple
in the stop plate, slip the stop plate untll all three holes are lined up
and the iniexing pin can be inserted. Protractor must read 67° at this
point. If necessary slip protractor tace until 67°-on protractor and
serite on aigl are in tine., Loeck protractor and stop ‘plate in place.

1. 3.6 The flowmeter densify adjustments shall be set in accordance with actual
‘ density measurements during hot fuel tests., ‘ :

‘ L)

b
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! ® b0 EXTERNAL LEAKAGE ' ' ‘ \
: #y, L With PLA at max A/B, set bocst purmp pressure to 60 + 5 psig. There must
|

be no external leakage, and no more than 10 dpm from the Pg drain and 30
dpm from the pump controller frain.

. 5.0 PROOF PRESSURE TEST :

#5,.1 Set PLAs Max. increase Wf to 10,000 * 500 PPH. Close down on outlet
‘ valve until Pin - 1500 + 20 psi (do not hoid over 1 minute at this pressure).
Check for external leakage. No leakage allowable. Open outlet valve.

6.0 POWER LEVER SEQUENCE

I

6.1 Set PLA = Max. Pg = 15. Decrease PLA to 0°. Apply 150 psig to speed signal
valve. Increase PLA to 67°. Adjuet T.0.P.V until the recirculation valve
closes and the Zone I S.0.V. is open. Determine actuation by noting that
when increasing the power lever the signal pressure to the recirculation
valve is Pin to Pin - 20 psi, and the signal pressure to the Zone I 5.0.V,

is Ppogy to PRodgy * 20 psi.

P

740 PUMP CONTROLLER CALIBRATION | !
E | 7.1 Set PLA = max, Pg = 15. Adjust spring pre-load on pilot valve uncil pressure
b ' differential between sensor inlet pressure is 75 + 15 psi. Repeat at PR = 50
P ‘ & 10C differential pressure must remain at 75 + 15 psi. '
t[

702 Set PLA - max, Increase Pp until Wf = 25000 PPH. Adjust sensor for inline
regulator until differential across total flow T.V. is 4O psi.

8.0 PR SERVO CALIBRATION

NOTE: Refer to Build-Up Sheet for Dim K 1-7208-12, 1If Dim K is Plus (+)
o add this amount to the below P pressures.

18.1 Set PLA = Idle, increase Py = 15 + K, bleeds closed. Adjust peak
; throttle valve position adjustment until cam follower is in bottom
, of the detent on the Pp Cam,

Note: Bottom of detent is determined by change of motion on dial
indicator. Bottom of detent is located at point where-4indicator
reverses direction po more than (+.0001), {

8.2 Increase Pp to 215 + K. Shim C.B.A. pushred until cam follower is in
bottom of high Pg detent. '

Repeat 8.1 and 8.2 until detents are set,

Set PLA = Idle, bleeds open. Vary Pgp from 5 to 215. Locate low and high
PR detents. Difference between detents must be 168+ 2 psi.  Adjust CBA )
pushrod ball follower until this difference is obtained. o

t

' -
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* ?
57 Set -the bleeds in the closed position and determine that the T2 cam
’ ' detents are still located at 15 + K at 215 * K psia.
8.6 Repeat items 8,1 thru 8.6 4if required.
9.0 TEMUERATURE SERVO CALIRBRATION
9.1 Set PB = 15 & K, PLA = max, Tt2 = -65° ¥, bleeds closed. Adjust position

! N spring on the Tt2 input lever until the cam calibration follower just starts
; . to come out of the detent (+ .0C0L).

9.2 Set PB = 15 + K, PLA = max. Tt2 = +950°F, bleeds closed. Adjust rate spring
e on the flapper until the cam calibration follower Just sterts to come out of
’ ‘ the detent (:.0001). :

9.2.1 For calibration it ir acceptable to simulate temperatures ebove 250°F per
para. l.2.4 of this specification.

1 .3 Repeat items 9.1 and 9.2 until the detents are s=st,.

10.0 TOTAL FLOW THROTTLE VALVE GALIBRATION
‘ 10.1 Set PR = 15, PLA ® max, Tt2 = £0°F, bleeds closed. Record %otz _low T,V.
: . . displacement and total metered flow. Increaze PB = 100. Becord total

i , flow T,V. Displacement and total metered flow T.V. rate s 90 PPH/,001.

1
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@ | o |

; 10.2 Bieeds closed, PLA = G, Tt2 = - .6C°F, FB =« 20(, R\v*;,u_Au*cn filow must te
! I + 3600 PPH. Adjust minimum flow stop wotil this WE s cbtained,

|

Eg 1063 Lierly elesed; T92 = $60°F, Rep and niet W ¢3. FB f2r PLA at max. and idle

§ 0 PB of 15, 30, 5C, 75, 100, and 50, & >1L¢¢gut ~iue drawn thru 15 and
! v . 5C om the max. iine and oG and 150 on the miv, Live aust dniersect 4t

! ~¢ pala and =150 ppin. The actual ¢n*=¢AV‘L*vn 4.1 oe derlned by rinlie
P vaives of WL and P5. (WP and PB @170 .

f

! 1Cuh Bleeds closed, Tt2 = +6C°F, FB = 13, PiA = max. Adjust T.V, mulitiplying

g Ty isyver hinge untii Wf error is reduzed to ~i50 ppn.

N

§ - 10.5 If cdava lines determined in 1C,3 dc not in:e:sebt at ~Z poie 1t will be

{ . ‘nec ﬁ%aary to reshim tne T.V. wnlilplying lerer NLgee.  APpaixe JUCS shims

,I will Vnange intercept 1 psi. Adding sidinms will uove intercept to c¢ight

' ) (p us) ]

iy .

i 10.5.1 Set FIA = Max, Pg = 100, Tt2 = ~£5°F, L me: Slosta,  Reoosd WP, Imp‘ase
| ' Ti? to + S30°F and record v Difversvvie l WE Dabtween « 637F wud + 55GTF
1 ‘ must be 9000 + 250 PPH. AdJuSU the Tt. cam biae ad djustment atil this

; cdifferential 23 cbhtaired,

s . .

gmw 10.6 FiA = idle; PB = 100, Tiz = =« L Fy biman. losen, AL eST PULL Usoer serto
' pL¢ot valve position until Wf RS & PP&. hi these conditicre Viow the power
. cever s8rvo stop CuWe wnbil WE stercs —o 2 cegie, Ghos e o il WY

sust 3vops decreasing,

; 0.7 e, PLL = Maxe, PB = 100, Tt2 = ~O07, L'seis ¢ o-@1, Adjust the poser lever
iinkmge Drackat uniil Wi = 380G0 PRE. &5 brl . e CReTK 3.oioke Zovoe gawer
i lever serve, Stroke must be (SO0 + 00 Fao gt PUNSy levrer poysms. .,

f 10.8 Re heck 1048 and 1C.7. a siight - srimming adivstaent may be Ne: e s8ary.
11.0 POWER LEVER SERVO TRANSTENT {Optional o be zu. culy if requesied by

H.5. Eughﬁ erd. N I

: 11.1 Shim inline regulator so full streke of power lever servs 13 obbained in
| 475 2 .25 sec. Check affect of pressure and flow lefel on this transient.

11,2 Set PLA = Idle; PB = 100, TtZ = +40~ ‘F, bleeds clcsed. Move power lever to
max f"ow. Rate change must be 14,00 PPH 80 . Mak¢MUN
| 12,0 7ONE_2 MANTFOLD TRANSFER '
12,1 - Set PLA = Idie, PB = 60, Tt2 = +60°F, bleeds closed. Increase PTA and

deteraine actuation point of the Zone 2 man®foid., The Zone 2 muriifold must
‘ arfudie st 16200-17200 PPH. Adjust the C.D.P. peower spring to ot tne
; aotert actuation point, ‘
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‘112.3

’ 13.0

it

’ 1’400

1.1
; .l

§

D
;’ 15.0
#1541

'; 16.0
c

17.0
#17,1

| ‘L 18.0

-

Set PLA = Tdle, PB » 15, Tt2 = +60°F, hleeds closed. Increase PE = 120,
increase PLA and determine actustion point of the Zons 2 manifold. The
Zone 2 manifold must actuate at 32750 - 34250 PPH,

Set PLA = max, PBV - 126, Tt2 = + 60°F, bleeds clcsed. Decrease PLA and
dstarmine poirt at which the Zone 2 manifold clgzes. 2Zone 2 manifold must
szioxe at 31750 - 34250 PPH.

PEAK THROTTLE VALVE RATE

Set PLA = max, PB = 50, Tt2 = +60°F bleeds closed. Record Wf im Zone 1,
Increase PB to 150 and record W in Zone 1. Difference in Wf bestween 50
and 150 PB must be 22500-23500 PPH. Adjust peak valve sensor until this -
difference is obtained. - P

FINAL CALIBRATION

Notes A TorQu‘e' of 1,5-50 in-# shall be appiled to the pump contrel cutput

lever throughout final calib.
'MAX RATIO CALIBRATION - BLEEDS CLOSED

~
b4

Set PLA = Max, Tt2 = +50°F, bleeds closed. Record total metered Wf, p{ak Wy~
T.V.4 P and P.C.4 P at the following Pp pressures. ' (Note: Approach 15 psia '
in the increasing Pp direction in all cases unless otherwise noted)., PB = 15,

20, 30, LO, 50, 75, 100, 115, 150, 200, 220, 150, 100, 50 and 15 psia. See
Appendix A-1 for limits. Hystersis must be within h¥ of increasing Wf.

Record return to pump inlet flow at 15 and 220 psia.

MIN RATIO CALIBRATION - BLEEDS CI.OSED

Set PLA = idle, Tt2 = +50°F, bleeds closed. Record tétal metered wt, T.V.

AP, and P.C.AP at the following PB pressures; 15,.30, 50, 100, 150, 200,

“ *16.1

S

220, 100, and 30 PSIA, See appendix A-2 for limits. Hystereais must be -~
within L% of increasing Wf. See Note in Pars. lh 1.

Yity

s

MAX RATIO CALYBRATION -~ BLEEDS OPEN L

\
Set PLA = nax, Tt2 = +60°F, bleeds open. Record total metered Wf, Peak Wf,
T.y. 4P and PL.AP at the PB pressures listed in li.1. See appendix B-1,
For Limits hysteresis must be within 5% of inoreasing Wf.

MIN RATIO CALIBRATION - BLEEDS OPEN

Set PLA= Tdle, Tt2 = 60°F, bleeds open. Record total metered Wf, T.V.
AP, and Ba0.A P at the PB pressures listed in 15.1. See appendix B-2.
For limits hysteresis must be within 5% of incréasing Wf.

POWER LEVER SEQUENCE AND TRANSIENT

: _ | : ,
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e

. #18,1 Set PLA = max, Tt2 = +60°F, PB = 15, bleeds closed. Apply 150 psig to the

W speed signal valve. Decrease PLA to C° then slowly increase PLA., At 66-68°
‘ the recirculation valve must close and the zone I primary manifold 5.0.V.
must open. Increase PLA to 120°, Decrease pressure to speed signal valve
Lo zero. Control must remain in the on position. Increase pressure to the
speed signal valve to 150 PSIG, then slowly decrease PLA. Record PLA at
-which S5.0.V, closes, '

Note 18,2 and 18.3 to be run only if requested by H.S. Engineering.

18.2 Set PLA = Idle, PB = 100, Tt2 = +60°F, bleeds closed. Connect Sanborne re-
cording equipment to the total flow element. Increase the power lever to .,
- max position. Rate of change of metered Wf must be 14400 PFH/sec. masximun.
Repeat in the decreasing power lever direction.

R« & e

18,3 Repeat item 1B8.2 at PB of 15, 50 and 150 psia. Wf rate change must not ‘
exceed 2120 PPH/sec at 15 psis, 7200 PPH/sec at 50 psia, and 21200 PPH/sec.
at 150 psia.

19.0 TEMPERATURE (Tt2) SENSING CALIBRATTION ~ \See Appendix C-1 for “imits)

; #19.1  Set PLA = max, Tt2:» -65°F, bleeds closed. Record total metered WY at the
‘, follawing PB-pressures: FB # 20, 30, LO; 50, 100, 150, See Note Para. Ul

*19.2  Repeat item 19.1 at temperatures (Tt2) of O°F, +150°F, +550°F, +150°F, O°F.
Note: Temps.. below 250°F to be actual, above can be simulated.

#19.3 Repeat item 19.1 at +550°F with bleeds open.

20.0 MANTFOLD TRANSFER SYSTEM CALIBRATION ‘ -

}20.1. - In the following calibration record total metered Wf at the manifold trénsfer’
points. - ] ¥

#20,2 Set PLA = idle, PB = 30; Tt2 = +60°F bleeds closed. Increase PLA to max,
record point listed in item 20.1.

#2043 ‘Repeat. item 20.2 at PB of 60, 80, 100, 125, 150 and 190 psia. Run in de-
creasing power lever direction at 150 and 60 PB. See appendix D-1 for limits.

, *20.!; Set bleeds in open position and repeat item 20.2 and 20.3. See appendix D-2
’ for limits, ,

e — g

21.0 MINTMUM OPERATING PRESSURE

#21,1  Set PIA = idle, PB = 15, Tt2 = +60°F, bleeds closed. Metored Wf must be
3150-3450 PPH. Record control inlet pressure and. control body pressure.
' Control inlet pressure must be a minimum of 135 psi above control body pressure,

Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0
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¥

22.0 SHUT-OFF VALVE LEAKAGE

#22.1  Set PLA = 0%, Tt2 = +60°F, PB = 15, bleeds closed. Remove zone I and zone II
v outlet lines, ILeakage in Zone I and Zone IT must not exceed 10 dpm in either
po line, Re-connect outlet lines and shut down main and boost pumps.

#22.2 . Set PLA = 0*, Tt2 = +60°F, PB = 15, Start Boost Pump only and maintain Boost
, Pressure at 50 psig. Remove Zone I and Zone IT cutlet lines. Leakage must not
! ' exceed 10 dpm in either line., Re-connect outlet lines. Turn on main pumps.

#23,0 RECTRCULATION VALVE LEAKAGE

#23.1  Set PIA = max, Tt2 = 60°F, FB = 15, bleeds closed. Remove the recirculation
" 1line. leakage in the recirculation line must not exceed 20 co/minute.

24,0  HOT TEST REQUIREMENTS

#2l,1 The follewing items shall be run at room temperature ambient conditions and
fuel temperatures of 150° - 175°F,

P2l .2 Run items 14.1, 15.1, 20.2, and 20.3. Note: No external leakage is allowable.

B

#2l.3 The following items shall be run under rcom temperature ambient condition'
and fuel temperaturss: of 350° = 375°F.

#2h by Run items 1h.1l, 15.1, 20.2 and 20.3. Note: No external leskage iz allowable,

‘ 2h.5 H.S. Engineering will determine acceptability of controls meeting Hot test
’ *  requirements upon presentation of data.

Y

25,0 - PRESERVATION AND STORAGE

25.1 At conclusion of bench calibration, drain.the calibrating fluid from the -
control and prepare the control for shipment in accordance with H.S.Spec 380.

| Sanitized CopyuApproved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0 -




Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0

. HSF-758, , >ani
M | HAMILTON STANDARD SPEC.NO. WS _137m
DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 73030
WINDSOR LOCKS, CON U S, A,
| , . OINECTIUT, U8 A piee s o _
or — \ :
AN APPENDIX A-l
_ __P_S Conditions Totai Wf 'I.imts Peak WE Limits
1 - fre 5650-6250 . 3325-3675
go Tt2 = 60°F - 7h00-8200 | | 23;5-h8§5
0 ' 10900-12100 550-7250
).‘0 Bleeds closed 114500-16000 : 8?50_9650
50 PLA = M 18150-19950 10925-12075
5 ® Max. 26500-28500 16400-18100
100 3L4900-36900 | 22000-211000
115 L 2L00-L4000 2545027450
150 52L00-54400 33500-35500
200 59000-61000 L1500-4 3500
220 - 59000~61000 - L1soc. 3500
_ APPENDIX -2 .
B Conditions Total We Limits
15 Tt2 = 60°F ‘2850-315'0
30 2850-3150
50 Bleeds closed 3275-3625
100 6550-7250
150 PLA = Idle 9875-10875
200 13100-14500
230 LL50-15950
' APPENDIX B-1
B Conditions Total Wf I-imifs Peak Wf Limits
15 Tt2 - 60°F 6650~7500 3800-4300
20 , 8750-9850 " 5l25-5775
30 Bleeds open 12875-14525 7700-8700
Lo 17050-19250 10250-11550
50 PLA = Max, 21400-23800 12825-1LL75
75 31500-33900 19300~21700
100 4150043500 , 26100-28500
115 50400-52800 * 30200-326 !
150 58800-61200 $800-42200
200 ’ £8800-61200 - 141300-4,3700
220 £8800~61200 - 4130043700
APPENDIX B-2
B Conditions Totel WS Limits
1 Tt2 = 60°F 2825-3175
30 2825-3175
50 Bleeds open 3850-4350
100 7700-8700
150 PLA = Idle 118%0~13050 -
200 . 15L50=17450
220 170251175 e
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HAMILTON STANDARD
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DIVISION OF UNITED Micnw CORPORATION CODE IDENT NO. 73030
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pace_ T or

100
150

. 100
150

30
60
80
100
125
150
190

. Sanitized Copy Approved for Release 2009/12/10 : CIA-RDP67B00657R000100180001-0 _

APPENDIX C-1

Temperature Sensing Calibration

Tt2 = -65°F B.C,

Total Wf Limits - . PB_

8650-9750 S 20
12925-1L575 o 30
17000-19200 : . Lo
£1100~23500 . 50
L2200-L);600 : L 100
58800-61200 10

Tt2 = +150°F, B.C. °

Total Wf Limits PB_
7625-8575 20
11425-12875 30
15175-17125 4o
18300-20700 : 50
35750-38150 100
53600-56000 1 15C
Tt2 = +550°F, B,.O, , Note:

Total Wf Limits

8100-9300

11800-13600

15575-17825

19350-22150

. 39500-42300
58600-61400
APPENDIX D-1

Transfer Wf

. Note:
7925-8775
15875-17525

21200-23200

26800-28800
33800-35800
LO700-42700
143000-L5000

Tt2 = 0°F. B.C.

Total Wf Limits

’ 7950-8950

11750-13250
15600-1,7600
19500-21900
~ 38300-40700
57100~-59500

Tt2 = +550°F, B.C,

Total WE Limits

6950-7850
10100-11300
13350-15050
16500-18600
33350-35750
50300-52700

Hysteresis Wf must be
within 5* of Wf in the
increasing Tt2 direcation

Hysteresis W must be
within 2000 PPH of
increasing Wf,
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DIVISION OF UNITED AIRCRAPT CORPORATION CODE IDENT NO. 730%
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pace _XE or

S

30

80

100
125
150
150

}_\I_f_ Zone 1

3000
6000
10008
20000 .
30000
Loooo

we Zone 2

200Q
3000
5000
10000
150000
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APPENDIX D-2

Transfer W .=

9300-10500

1870021100
25300-27700
31900~34300
LL0200-442600
L,2800-45200
1412800-L5200

APPENDIX E-1

AP Injection Manifold (Psi) -

90-110
14,0-165
190-230
295-3L5
380-4L0
460-520

é__P In:jaotion. Manifold (Psi)

115-145
135-165
205-245
315-365
L10-470
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L

R APPENDIX F

JFC-51 SHIMMING INSTRUCTIONS

Note: These shimming instructions are to be used for initial buildup. Final shﬂk
thickness and setting dimensiops may be varied to meet the final flow calibration.

1. Power Lever Indexing (REF. L-7208-2); Et-1)

Determine Max. A/B stop, decrease power lever 53° from this point. Insert
index pin through the hole in the protractor, index ring, and stop plate.
' Protractor must read 67° at this point. If necessary, slip the protractor face

until it reads 67°. Lock protractor and stop plate in place.

2. Throttle Valve Roller Linkage (REF. L-7208-10)

2.1 Shim Bracket 560169 on pesk velve piston such thet "bellorank" lever
-558961'has a 111 lever ratio.
2.2 ‘Obtein dim. A (see Fig. 2) prior to installstion of peak'valve.

2.3 Shim thickness = A - B - 2,00

3. Throttle Velve Multiplying Lever Pivot (REF. L-7208-10)
3.1 Shim the multiplying lever pivot bracket 558958 such that the distance from
the centerline of the pivot tothe centerline of the rollers 568339 is 1.335

when the pegk valve is at 215 psia % K.

" 3.2 Set the multiplying lever at an angle of 30° by utilizing fixture 560000ET39

.(See Fig. 1). Position the peck valve to 215 psia % K. Zero out dial

indicator. Install gage which locates rollers in respect to the centerlihe
of the multiplying levef pivot. Adjust the peck velve position until the i
rollers are properly located. Determine smount and direction pesk vrelve was

moved. If adjusting screw was turned CCW (lower CDP) subtract this smount

of shims from the multiplying lever pivot bracket. Add if C.W.

?

e
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. L Throttle Valve Roller Guide (Ref. L-7208-10)
‘ L.1 Shim position of throttle valve roller guide 55895k such thst distance
from bottom of roller carriage track to tép of metering window in the
; throttle velve is 3.853%,002 (see Fig. 3).
5. - Throttle Valve Position Adjustment (Ref. L-7208-10)
; 5.1 Assemble throttle valve less return springs in control. Position the
{ i © " throttle valve so that it is .010 from bottoming (minimum flow position).
; 5.2 With throttle valve located asvin 5.1 limit the travel of the position‘
r ' ‘ adjustment rod 558963 by shimming under spacer 560213 with shims 513029
L such that & = B. (See Fig. 9)
f q 6. Power Lever Servo Output Lever (Ref. L-7208~10)
% 6.1 Instsll bracket 558966 on Servo Housing.
‘ 6.2 Obtain Dim. B, snd C s shown on Fig. L. )
g' h 6.3 Shim between the Servo Housing'aud bracket 558966, Shim thickness =
| : 1.080-(B+C). ' i
N ! 7
7 Peak Throttlk Valve 12 Cam (Ref. L-7208-12)
; 7.1 ‘Determine the height to the centerline of the calibration cam follower A
; and to,ﬁhe centerline of control cam follower B from the parting line
| within ,0005. (See Fig. 6) o -
; 7.2 Calculate Dim. K (to be used in control calibration) ’
Dim. K = Calib. Cam Follower B¢ - Control Cam Follower gt/,000615‘ ‘
Note: If Dim. K is minus,. Dim. K must be subtracted from Py settings
- | specified in the control celibration,
q 7.3 Measure the following as shown on Fig. 6
b :462 Height of upper metering window edge in sleeve (558851) from parting line
. Dz Metering edge of piston (5588h9) to upper end of piston 4
Sanltlzed Copy Approved for Release 2009/12/10 CIA-RDP67B00657R000100180001-0
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Pace 18 oF

7.l
745

7.6

7.7

8.3

8.4

9. -

9.1

(cont

d) | | '

P

©: From shim shoulder to sphericsl radius on guide 558853,

F: From centerline of 15 psia detent on the canm 558860 to the shim

shoulder on the camn.

Shim thickness = B - ¢ + 092 - D -~ E - F,

Insert the cam shaft assembly in an arbor press in a verticsl position.

Aoply a 30 1b. load to take the slor out of the pins. Measure the total

ghim thickness with a feeler gauge as shown in Fig. 6,

Install sctual shim thiokne ss between the 3-D cam and the cam shaft guide
(558859),

Subtract the actual shim thickness from the totsl shim thickness end instaéll

these shims between tMe 3-D com snd the cam shaft collar (558857:,

C.D.P. Sensor and Output Lever (Ref. L-7208-11)

Assemble the 560195 lever assembly arld the 56019) housing. Using fixture

- 560000ET~33 locete the C.D.P. lever in the horizontal position and meesure

cimensions A and B as shown in Fig. 5.

Assermble the 560195 lever assembly into the servo housing. Hold the lever

in the horizontal position as determined in 8,1 Shim the 558901 nozzles to

give a 005 gap between each nozzle and the lever.

. Assemble the motor bellows and adjust the screw so that <the dimension from '

the bottom of pin 553137 to the bellows flange is B = ,010 + gap between

~bellows flange and housing 56019).

Essemble evacuated bellows so that the dimension from the bottom of pin

553127 to bellows header is A - B -~ .0i5.

T
Temperature 2 Washout ILink (Ref. L-7208-1)) )

Cbtain the ‘dimension A from the th mounting face to the centerline of pin

69725-3C36 in bracket 560013. (See Fig. 8).

. S

{
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‘ J 9.2 'With‘the power lever cam st its maximum radius obtain Dimension B Tty housing
f mounting surface to the centerline of pin 69538A9-6 in lever 560024,
) anli cetween bracket 560013 aad brzcket 560028 with shims 56028L.
9.l Shim thickness = A - B,
4
10. Comoressor Bleed Shift Linkage (L-7208-13)

10.1 With the C.D.P, lever in its herizontal position end multiplying lever
56C1L1 parpllel to it, determine dimensions (A). (B}, (C), and (D) as shown

on Figure 7. Shim under support bracket 550158 with shims 560157.

10,2 Shim thickness = C - (A + B) - (D + E}

1l. Pressure Regulating Valve Senscr - Pegk and Inline (Ref. L-7208-116)
; 11.1 With the flapper system assembled outside the sensor housing.

' Determine dimensions A; B, end C with the fiapper closed as she ~ 1 le. 1l

: . 11.2 Shim under pin-ball 558869 with shims 5.5298.
. p
! 11.3 Shim thickness A-(B+C) + ,015,
i 12. fianifold Transfer System (L-7208-23)

12.1 Install 560000 Et-23 ecrosgs lydraulic housing with 70 lb. force directed to

| the balence bar, locating the force balznce bar (560112) in a horizontal
position. With the balance bar in g horizontel position shim both nozzles to
4 ,008 - ,01C gap. See Fig. 10.

12.2 Inste;ll 560080 Et-2 across the hydreulic hcusing. Maintain the force bslence
bar (560@112) in 2 horizontel position by installing .008 - .010 shim stock

! between nozzles and the force balance bar. ‘

| 12.3 Utilizing S60000ET-2L locate the centerline of the C.I’).P. roller;

. 5067002 from the center.line of pivot pin 69522-8-ll; with the peak velve? !

é located at 15 psia £ K. With the rollers held in this position shim under

| toccket 560082 with shims 560098 until distence from the centerline of pin

69725-3G-1l on CDP rollers is .2053005 gbove the roller contect surface on the

force balance bar.
Sanltlzed Copy Approved for Release 2009/12/10 CIA-RDP67B00657R000100180001-0
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1z.4

12.6

12.6.1

13.1
13.2

. 12.5 vy

1.
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ﬁtilizing 560000ET-2l; locate the centerline of the TiV. rollers .358%002

from the centerline of pivot pin 69522-8-i} with the throttle valve set for a
.01l window opening. See Fig. 22. With the rollers held in this position
shim under bracket 560093 with shims 560099 until distance from centerline

of pin 69522-8-hl on'the throttle valve rollers is 2082005 sbove. the roller

contact surface on the force bsalance bar.
,. Shim under bracket 560088 with shima 560097 eo links ’560087 and 560013

will not dia-engage under extreme travel conditions. (See Fig. 12)

Assemble transfer housing less power springs, adjusting screws aﬂd
transfer velve. Install this assembly on fixture 560000 ET-31. Adjust
position ofAlever156Odé9 snd 560070 until.it is pafallel to the transfer
housing mounting face. Obtain Dimension A. (See Fig. 19)

With transfer 1inkage assembled in hydraulic housing obtain the Dimension
"B" from the top of the rolléfs to the hydraulic heusing mounting face.

(Fig. 11) Shim under bracket 56006l with shims 560096. Shim thickness = B ~ A.

Zone I Shut-0Off Valve and Recirculation Valve

Obtain Dimension B <;n cap 55850L (See Fig. 18).
Assemble seat 539418, valve and sleeve assembly 560012 into the'housing.
Install chevrons and back-up rings. and bottom chevrons with spacer“5§8905.
With vaive‘and seals held firmly against the shouldq? oﬁtain readings at
90° intervals on the retainer. The readings should nbt vary more than
.00L, if they do the assegg%y is not seated.

The sverage reading is dimension A.

Srim between spacer and back-up ring (See Fig. 18). Shim thickness =

S-A-B-(.002 to .00L4). {
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T Temperature Servo Piston Roller Position
Lhoed Otvain dimension from the temperature servo piston cap mounting surface on the

linkage housing to the centerline of peak throttle velve bore. (Dimension B.

Ses Fig.A13), . \
ile2” Install the temperature servo piston and 560000 ET-21, and 56C00CET--7. T

Pcsition the servo piston until it:is at ~65°F as indicated by the cam

follower (560000 ET-7). With the piston held in this position obtein

Dimension X.

1h.3 Position rollerb on the servo piston such that Dim. A = B - X - 745
15, Temperature Servo
15.1 ° With levers 562050 and 562059 in line as shown on Fig. 15, Hold lever e
‘ 580155 parallel to 562059 and shirm under bracket 560138 untjl distance |
between 562059 end 560136 is .501 = ,0O1.
15.2 With levers held as in 16.1 shim nozzles 560129 for a .003 gap on each
noizle.

15.3 , Shim under bellows assembly 574153 with shim 562054. Shim thickness
(X - B) + [(D + E) - g Y .001. See Fig. 16 and 17.

15.4 Adiust stop screw 562055 until Dim. C - F - .300. See Fig. 17.

. f
1€. C.D.P. Sensor snd Output Lever (Ref. L-7208-11)

14.1 Obtein dimension A. Centerline of C.D.P. bellows cavity to mounting

surface for C.D.P. lever sssembly. See Fig. 20.

16.2 Irstell approximately .250 shims 560187 in C.D.P. lever assembly.
16.3 4.1’7'5'.13311 the C.D.P. lever assembly in fixture 560000 ET-36., Load ths
‘ ' ‘Lever on 1its pivois with screw item Q_)_ .and set the lever parallel to
. surfece (3) with screw item (2).
16.4 Ottein dimension B. Centerline of pin _(_h_l to mounting surface.
S=ze Fig. 21.
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17.

17.2
17.3

18,
t 1801

1842
@

. 18.3

18.4

18.5

18,6

18.7

1%.8

_ ‘lw 18.9

17.1

17.4

Shim lever with 560187 shims uatii A-B - Q.

Pump Control Piston (Ref. L-7208-112) ‘

3™t under rack to position the bitcn_line cn the centerline of'the
ston. See Fig. 23,

Ottszin dim. A. O. D. of piston.

Postition the lower piston rack until it is parallel to s referenced

surfece plate and obtain dim. B. using = 1150 die. wire.

8nim under the rack with proper shims. Shin thickness = (% + ,068)-B%,001

Zone IT Shut-Off Valve and Peak Regulation Valve.

Obtain dimension B on czp 558904, (See Fig., 24).

Acssemble sleeve 560008, packing 574,177, sleeve 560005 end spacer 574355 inti

the housing. With assembly bottomed in the housing obtein dimension 4.

Shim for use at the bottom of the bore is part #57L353. Sgim thickness

= A-B-(.002 to .00L).

Lssemble backup ring #69587-A-58, chevron #69588-58 and retainer

#695°¢ -4 -58 on sleeve 560005, (See Fig. 25).

With the assembly held firmly against the shoulder obtain resdings at

90° intervals on the retainer. The readings should not vary more than
~«00L; if they do the assembly is not seated,

The average reeding is dimension E. |

Shim for use st this point is #569669. Shim thickness = E-(.002 to .00L).

Assemble backup ring #69587-A-63, chevron #69588-60, retainer #69586 -4-60

ou .ceve 560005,

With the assembly held firmly against the shoulder ogtainz‘eadings at 90°

37 .2rvals on the retainer. The readings should not very more than .00Ls

1i they do the assembly is not seated.
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PAGE _23 oF

Tr=» average reading is dimerc?a- Ce ¢
Obtain dimension D as shown on Fig. 25,

Shins for use at this point is #569669. Shim thickness = C~D-(.002 to .OOL)

f

LY .
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PaGE 2L oF

PART NAME

1. Peak Throttle Valve

2. Cam Shaft & Ends
With Piston Ring

3¢ Pump Control
&. Main Piston
b. Intermodin.'l;f Piston
ce Pllot Valve

L. Throttle Operated -
Pilot Valve

5. Transfer System .
a. Piston (Inl&H Heg.)
be Transfer Valve

P

6. PL Serve Pilot Valve

T« PL Beréo Plston
(with Piston Rings)

B. Time Delay Valve

9. Speed Signal Valve
(Upper & Lower)

10. PRV Sensor and
Pssk Sensor

11, Inline PRV

12, Main 7,V.
(Install in Heg. with Cover)

13. Zone I SOV

. Zone II Valves
&, Recirculation
be PRV & SOV
ce Ref, Valve

118,. Tt2 Piaton

_ (With Piston Rings)
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.PPENDIX G

LENGTH OF STROKE

1,5 Min from bottomed position

1.5 Min from top of bore

‘Leli Min from bottomed position
.ﬁ Min from top of housing
oi Min from bottomed position

.5 Min from bottomed position
«5 Min from bottomed positicn

5 Min from stcp-pin
.9 Min from bottomed position

o3 Min from bottomed position
ot Min fram bottomed position

' +25 Min from top of sleeve

‘oi Min from bottomed position

Stop to Stop

ok Min from window end of sleeve

ot Min frem windew end of sleave

' oy Min from window end of sleeve

olliMin from top of sleeve

From Piston Ring Chamfer to Bottomed Positiom

o

"
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L-7208-10 TV. ROLLER LINKAGE szd il
SHIMMING PROCEDURE -

LINKAGE HSG.

FACE —\

[ J
N

H - | - |.235 —-
| GAGE

. | A neuczs L
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L-7708-10 T.V.ROLLER LiNIKAGE Spec. No.Hs13738
' . Page 26 of .-
SHIM TO CBTAIN 1:1 RATIO

[ /1/ ]
i /
: 7
: /
i ‘ A
)
, €=~ CDP. SERVO '—H—‘ .
1
: 2.00 *.010
! ) |
‘ e TR e
4
t'.'-". 5
’» ‘7_—.%:3_\\;\/(‘9%,_;,‘? -
SHIM TO OBRTAIN - ' "
1:1 RATIO ' "
, .
SHIM THICMNESS = A-RR~- 2.00
: © USE 2.004" RATHEE2 THAN MEASUBING ACTUAL
! e . 2.001.010 DIM,, ERROR IN LEVER RATIO WILL
. | BE INSIGNIFICANT , INSTEAD OF 411 RATIO
!)‘ S . WILL BE  1:1.01 . :
& | 1 . .
k
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X

T WTH SV2029
M., A= 2853 £ 002

e -1 M HE
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A
»
y
) 3
-
SHIM THIOKN- LS = A X 3,853
FIGURE '5

{
¢
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LINKAGE —

‘ !
(SET CORRUCT RATE BETWEEN
P SERVO & TV MULTIRLY IN G
LEVER ANGDLARITY.)
t
t N (f‘
|
; § & —
B A
r . f ¥ —PL. SERVO
A
:. . l‘AhQ(FLt
| 1
!l ™
- -
| an ™ i
| s ‘ 1 .
S -w‘-,... —_ _}_ ’
' \\ i ' | ~
e +"’l e
— @ PL.TERVOD
B | ¢
| |
| | SHIM THICKNESS = 1,080 -(@B+C)

N\ 558906

-

; - x - FIGURE a e
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L-T208-13 CEA.LINKAGE  Spec. to. 151373

Page 31 of
MULTIPLYING | EVEW o CDP LEVER
MUST ¥ WARALLE L
¢
P 9
; (
i ! -
! |
5\0
P S
I |
3 l
{
| |
| ! } ‘ ) .
| . PARTIIG LINE
: _ L ITHRE08
| M cEes03
; SHIM  Tuioas G C—(A+ B)A'(D'!* E) *
. N -
. FIGURE 7
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HAMILTON STANDMRD
DIVISION OF UNITED ATRCRAFT CORPORATION

H.8., 13738
Amen
WINDSCR L.OCKS, CONNECTIOUT

. * . - -
Page 1 of 7 -
B, C. FF67626
Dater 7, 5. ¢
M/‘.

i

H.Sy 1373B "Afterburner Control JFC-51 Acceptance of"

Amendment s

I4 paragraph 1.2.6.6 change that part which reads "0-80 psi" to read "@-150 psi.n
In paragraph 1.3.2,4 change "PcB" e read "Pch,®

In paragraph 3.1 change from "all two outlets cecee™ to read "both outlets ...
In paragraph 4.1 change from "3.853 £ ,002 ..." to read v"3.880‘ 001 ..."

In paragraph 3.2 change from "gages across the total flow throttle valve and
the peak ....." to read "gage across the total flow throttle valve, 150 across
the peak ....."

In paragraph #5,1 change from "Set PLA; Max. increase ee.." to read "Set PIA =,
Max., increase ,...."

In paragraph 7.1 change from "Set FIA = max, Pg = 15." to read "Set FLA *_max.,
PB = o" B
Change from "Repeat at Pp = 50 & 100 differential......" to read "Repeat at’
Pg : 50 & 100, differential ,..,.,." ' o
In paragraph 8.1 change from "increase Pg = 15 + X, bleeds closed." to read
"increase Pg to 15 K, bleeds closed,"

In paragraph ,9.2,1 change from "para.l.2.l .,.." to reéd "para. 1.2.3.1...."

! ,
In paragraph 10,5 change third sentence from "Adding Shims eevee" to read
"Removing shims ....."

4 : '
In paragraph #16,1 change from "See appendix B-1, For Limits hysteresis ese! to
read "See appendix B-1 fon limits., Hysteresis ,....."

In paragrph #17.1 change from "See appendix B-2, Por limits hysteregis ¢.." to
read "See appendix B=2t for limits., Hysteresis ,..." .

-

Appendix E-1 Delete table entitled: ' .

"W Zone 2 ) 43 Injection Manifold . Psin

N - R I T .
- T e e - AN N e,

Sy et

e — e J—— — .- _
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13.

1.
15.

16.

17

18.

19.

20,

21,

22,

23,

2li.

, HAMILTON STANDARD ' H,8, 1373B

DIVISION OF UNITED ATRCRAFT CORFORATION Amend, 7
WINDSOR LOCKS, CONNECTICUT ‘Page 2 of £

BE. ¢, FF67626
Dater ,/- 2-¢ !

‘H.S. 1373B "Afterburner Control JFC-51 Acceptance of"

’

Amendment /

Appendix F, para. 3.2 change the last two sentences from:

"subtract this amount of shims from the multiplying lever pivot bracket.
Add if C.W." +to read "add this amount of shims to the multiplying lever
pivot bracket., Subtract if C.W."

R e st oW :;,;‘,L_.,\.“ .

Appendix F, para. 8.3 change from "B = ,010 + gap ...." to read "B-.,010 + gap ..."

Appendix F, para 10,1 change from "dimensions (4), (B), (C), and (D) ..." to
read: "dlmens:mns (A), (B), (C), (D), and (E)e....

Appendix F, para. 12,2 change from "balance bar (5600112)+..." to read"balance
baI‘ (560112)..00'" L3

Appendix F, para. 12.6,1 change from "Shim thickness = B-A." to read "Shim
thickness = A-B,"

Appendix F, para. 13 LL change from "Shim thickness = S-A-B-(.002 to .0(5)4)" . 1
to read "Shim thickness S=A--B~(,002 to .OOh) " 1o

Agpendix F, para. 15.L change from "Dim. C-F-300." to read "Dim C=F-,300."

Figure 3 change from "Dim. A=3, 853 .002" to read "Dim. A = 3.880 = ,001"
Figure 3 change from "Shim thickness = A + 3,863" ‘to read "Shim thigkness = A + 3. 880“'

Figure 10 change note czllout from "apply LO#" to read "apply T70#."
change note from "shim under nozzles to obtain 080 - ,QI0 gap" to read 4
"shim under nozzles to obtain 008 - 010 gap.™

Figure 19 Change from "Shim = B-A" to read "Shim = A-B"

F:LEU.I"E 20 Change equaticn from "Shim = B- (A #.068) £,001" to read "Shim = (A + .068)
t ,001."
Figure 26 Change equation from "Shim Thlckness = B-A" to read "Shim Thic lfness = B.A #
. , 5

"

- - . ‘ PR - 3 e
TN m— AL, WAL . et s
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FAMILTON STANDARD . ' H,8, 1373B
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Date: s=/2-¢C

H.S,1373B "AFTERBURNER CONTRCL JFCS1 ACCEPTANCE OF"

Amendment >

' 1. Change paragraph 1.2.1 to read:

114 ' " - h 240 where
.2.1 "Test fluid wili be PMC9073 for all testing excepl paragrap 409 ;
' P & WA 523B must be used., Maintain control inlet and flow meter inlet
at 95°F = 5°F." .
{
2, Change paragraph #2L.1 to read:

' items e , v mblent conditions
#2l,,1 "The following items shall be run at room temperature amb
and fuel temperatures of 150° « 175°F with P & WA 523B Fuel."

. 3, Change paragraph #2L.3 to read:

‘ 5 wrature ambient con-
#2lie3 "The following items shall be run under room tempera
ditions and fuol temperatures of 350° - 375°F with P & WA 5238 Fuel."
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_ g U SPEC. NO. HS _1509 D
Ham i i%’on Sta nda rd DIVISION OF umrznﬁmurr CORMORATION ‘CODE IDENT.NO. 73030

WINDSOR LOCKS, CONNECTICUT o U.S.A.

PAGE _2____OF

!

1.0 GENERAL INFORMATION

1.1 SCOPE

This specification covers the method for testing the model JFC51
Afterburner Fuel Control 576400,

1.2 Equipment Required

Flow bench with a boost pump capable of supplying 10~70 psig fuel

pressure to the main pumps in a closed loop system of operation,

Main pumps capable of supplying 65000 PPH at 1000 psig pump discharge '
pressure. Two metered flow meters; Zone 1 and Zone 2. Zone 1 meter

must be accurate to 0.5% in the 3000 PPH to 50000 PPH range and the
Zone 2 meter must be accurate to 0.5% in the 1500-25009 PPH range.

A recirculation line flowmeter accurate to 1,0% in the 350-5000 PPH
range. An internal leakage flowmeter accurate to 2.0¢ in the 350-3800
PPH range. Pump discharge pressure to be controlled as a function of
pump controller output thru a system of relief valves in pump discharge

BN

line.
l1.2.1 Test fluid will be PMC9073 for all testing except paragraph 1.2.8 where
. P & WA 523B must be used. Maintain control inlet and flow meter inlet

at 100° % 5°F, '

1.2.2 Pneumatic pressure source and two gages for simulating engine burner
pressure capable of maintaining for a minimum period of 0.5 Hour any
pressure between 10 and 300 PSIA. One gage O to 300"p&ia accurate to
#0.25 psia over a range of 50 to 300 psia.

1.2.3 Constant temperature baths capable of maintaining temperature of -65°, *
0°, +60°, & +150° within 25°F, : ¢ )

1.2.3.1 Temperature equipment to maintain temperatures from +150°F. to +950°F.

during Hot testing. Temperatures to be accurate within #10°F. \

1l.2.h Thermocouple and indicating unit with #3°F. accuracy for measuring temp-
eratures between -65°F. to 300°F. and with 25°F. accuracy between +300°F.
and 950°Fo

1.2.5 Temperature cam calibration follower and dial indicator 560000 ET=T7.

'
1.2.6 Gages for taking the following measurements within the specified accuracy.

1. Control proof pressure: 0-1500 psi with 1.0% accuracy of full scale
reading. ‘ ’

2. Control inlet pressure (Pin): 0-1000 psi with 1.0% accuracy of full
scale reading.
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1.2.6

1.2.7

1.2.9

1.2.10
1.2.11
1.2.12
1.2.13

l.2.1h
1.2.14.1

l.2,1k.2

. 9+ Spare Gagess

Continueds

3. Control outlet pressure (Pout): Two gages Zone 1 and Zone 2: 0~1000 psi
with 1.0% accuracy of sull scale reading. -

L. Control body pressure (Peb); 0-150 psi with 1.0% accuracy of full scale read-
ing ’ .

5. Total flow throttle valve differential gage (/\PTFTV): 0-80 psi with
+75% accuracy of full scale reading. :

6. Peak flow throttle valve differentail gage (APPFIV): 0-150 psi with
«75% accuracy of full scale reading.

7. Pump Controller differential gaget 0-200 psi with .75% accuracy of
full scale reading., ,

8. Rig boost pressure (Prb)s 0-100 psi with 1.0% of full scale reading,

.

l, 0-600 psi with 0.5% accuracy of full scale reading.
2o 0-800 psi with 1.0% accuracy of full scale reading.
3. 0-1000 psi with 1.0% accuracy of full scale reading (2 gages)

Separate pressure source capable of supplying 200 PPH at fuel pressures of
50-750 psig.

Provisions for testing the control at +350°F., Fuel Temperature with P & Wa
523B Fuel,

Back pressure schedule as indicated in Appendix E-1,

Equipment to apply a 25-30in-# CCW Torque to the pump control shaft.

* 'Sanborn Recorder,

X-Y coordinatecplotter.

Angular position indicator to supply pump control output shaft position
input to Sanborn recorder.

Preliminary Checks

The fuel control shall be assembled using the shitming procedure in Appendix
F of this specification. The procedmre is to act as a gulde only, and may
be varied as necessary to satisfy control calibration flow schedule
requiremeqts. .

All valves must be stroked in their mating bores through at least 100 cycles

. -according to the stroke requirements listed in Appendix G, During cycling,

Dominion A -Spindle 0il obtainable from Atlantic Refining Co., 1351 Main St.,
East Hartford, Conn, : '

’
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.
. . T
. o

1.2.14.2 Continued: . - =

Note: Ome cycle cow_inie of woving thef§a}ve from its original pisition
through the ¢ -ired stroke, and then returning the valve to the N
! original posiclon. SO
® Cautions During cycling, valve should not strike bottom of bore nor
' be withdrawa from its hating bore in a manner that would
-~ damage vailve sharp edges. ’
: 1.3 - Test Requirements

1.3.1 The following readings shall be ;acorded at each calibration point.,
1, Total Metersd Fuel FLOW -v v o o « = o - - Wft )
2, Absolute Burner Preasure - e « - = v = « = FB R
3. Inlet Bulb Temperstur? = - - o« « = = o = - TT2
k. Power Lever Angle « w o v w = ~ « @ = ~ PLA

' 5. Compressor Bleed Position « ~ = - = = = CBA
1 ." : 6. Throttle Valve Differential «~ = ~ ~ = = - ToVo A P

7. Pump Contrcller Differentigl « < = = - - = PG, lﬂ P . v

1.3.2 The following readings shall be recorded at the beginning and end of the
variable input during calibration. ‘ : g

- .

1, Control Inlet Pressure = = = ~ = = - PSIG ~ ~ = -~ ~Pin z ,
2, Control Outlet Pressure ~ = « = = a= PSIG = - - - ~Pout ' N

- 3. Test Fluid Temperature = « = = « = = = °F
‘L. Control Body Pressure = « « « = = = <PSIG = « « ~= Py

1.3.3 ‘ . The following readings shall be recorded when noted:

1. Zone 1 Fuel Flow - - Wfl —— °
;? ; ) 2. Zone 2 Fuel Flow - WE2 , é | )
3. Peak Fuel Flow - Wfp A
\ i L. Arming Signal - PhiG d
'\ba . 5¢ Transfer Point - Wf and PB .
Y 6, Pressure in recirculction line FR. '

x \ . '
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. 1.3.k The following abbreviations, in addition to the foregoing are used in this
specifications ’ :
l. Clogkwise =me=ememccccmanean- ——————— e ——— cw )

2. Counterclockwise -------~-~-----~-~-;------CCW
3¢ Military PLA =weeoccemmcmmcaecmccaan ———— MIL* (wide open throttle)
1.3.5 Accuracy of settingss .
- 1. PB settings shall be held exact.
2. Tt2 settings shall be held to 25°F,
A'3. WL shall be read exact.
2.0 . INSPECTION REQUIREMENTS

2.1 The items marked with as asterisk (#) in this ‘specification are inspection items
and as such must be under inspection surveillance.

2.2 - Retest Requirementss: If settings listed under "Reset" are re-adjusted or if
agsemblies or parts listed under "Replace" are replaced or removed for repair,
the settings Listed under corresponding "Retest" must be retested and settings
not yet tested must be completed, ’

Reset Retest
PB Servo (8.0) 1h.1.1, 1h.2.1, 1h.h.2, h.he2, 1443
Temperature Servo (9.0) 1h.1.2, 1l.k.1, W2, hhe3
Total Flow ToVo (looo) lbolol, 1&-2.1, lhohol, 1&0&02, lhohoB
Zone 2 Transfer (12,0) 14.5.1, 14.5.2
Power Lever (6.1) 6.2, 643
Replace . Retest
Servo Housing 8.05 lb.l.l, lh02.l’ lhahol, lb.h.?, lhohoB
Temperature Servo . 940, 1L,1.1, 1h.4,3, 1h.he2, 1h.L.3
Transfer Housing 12,0, 1h.5.1, 1k4.5.2
Zone 1 Outlet HOUSing 1)3.80201, ul0802o2
Zone 2 0utle‘b HOUSing lh.énl, lh080103, lhoBoZ.l, m.8.2.2
Pump Controller Tely Te241l, 74242

2.3 No adjustments or changes in parts shall be permitted during the final,
inspected, test of the control. .
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2«0 INSTALLATION INSTRUCTIONS

3.1 Instail Tontrol on drain table in a position similar to nermal engine mounted
position (Ref, P & wa “ayout 203578), connect Pump Discharge to Control Inlet,
both cutlets muszt be connected to separate flowmeters, . Recireulation and
Internal Leakape 122035 must 8130 b2 connected to separate flowmeters,

3.2 Install 80 psi differentia. gage across the total flow throttle valve, 150 psi
across peak throttoe valve, alsc install 200 psl differential gage across the
total flow T.V. and inline regulator,

3.3 Install a Separgte fuel pressure source to the speed signal vélve.

3.4 Make sure that there are no cpen fittings on control and the internal leakage
¢ 1line is not "dead headed."

).g The flowmeter density adjurtments shall be set in accordance with actual
denaity measurements during Hot Fuel Tests.

L0  EXTERMAL LraKAGE . .

Lol  With FLA at Max A/B, set boost pump pressure to 60 % 15 psig. There shall
te no external leakage exsepts

. V a)  No more than iJDPM from the PB drain,
b} No more ‘han 30DPM from the Pump Controller Drain,

’

The term Upg leakags' shali be defined as the permissible visual appesarance

of fluid on the external surface of a control which does not become progressively
greator durirga 5 minute period to such & degree that fluid runs off the surface
of the control ¢r ferms droplets, .

5.0 FROOF_PRESSURE TRST

S5¢1 WLthPLA at MaXe, increase WE to 10,000 * 500 PPH, "Close outlet valve until pin
is 1500 & 20 psi. Maintain this pressure for a time period not to exceed 1
minutes There shail be no external leekage, Open outlet valve, The term’
"o leckageMshail be applied as defined in paragraph L,.1, :

-

640 POWER LEVER SEQUFNCE

e . N Y

6.1 Incresse power lever angle unti; a position is reached where the PIf Servo Piston
moves CJle 005, Luck PL in plare gnd adjust protractor s1ip ring until it reads
67" At Lhia pesitiun 1djust the sbop plate until the hole in the atop plate
Llines up with tha gies .- the index ring. Be sure protractor slip ring and stop
plate ares locked in P ition, _
CAUTION: Bp sure PL sorve piston e not hitting the min line stop (cover or scre
LT 4 Cover) wien rinding the OUL = 005 motion position,
6.2 Set, PLA~May., BB 15, De.reass FLA to O°, Apply 150 Psig to speed signal valvwe.
. Increase PLA to 67, AdJust T.0.PuV,. cam until the recirculation valve closes an
the Zove T 5,0.V, iy opel,
CAUTION: Torque en AOJUST 17 Lorews 10 be 1520 in-lbs, .
6.3 Withthe same settings a¢ €., dsvermine actuation by noting that*@Hen increasi
the power lever, the slgnal pressure Lo the recirculation valve is Pin to Pin -2
psl; and the sipnal preészure 1o the Zone I S.0.V, is PBody +20 psi,

@

1-0
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PUMP CONTROLLER CALIBRATION

Set, PLA = max,, PB = 18, Adjust-spring pre-load on pilot valve-until pressure
aifferential between sensor inlet pressure ls 75-80 psi. Repeat at PB = 50 & 100
differential pressure mrust remain at 70 - 90 psi,

DYNAMIC PERFORMANCE

integration Rate /

Dis:icnnect pump controller shaft from Rig Output Flow Control. Set PLA at 120°,
Pl ul €U°F, Pb at 100 psia, Yleeds closed; adjust Rig Output Flow Control to

create 3 A P (1-3) of €5 pei. Obtain a transient recording of AP (1-3) and pump - i

convrolier output staft sngmlar position while making a step change to decrease

AP (1~3) 5 to 9 psi beleow the pump controller setting, The angular ratm of the
pump controlier output shaft shall be within 1/L to 1/2 degrees per psi error
pes second, *

Slsw Rate Position - '

Digeonnect, Pump Controller Shafs from stand output flow controle Set PLA at 120°,
Tu2 at 60°F., Pb at 100 PSIA, bleeds closed, adjust stand.output flow to decrease
AP (i-3) $he amount necessary to cause the Pump Controller Arm to move at its
"S.ew Rate", A P (1-3) tu get this slew raté shell be 8 to 12 psi below the
Pump Controller setting., Shim under proportional piston spring to meet this
requorament (Ref. Flg. 31) '

Blor Rate

“Dis oaneot pump conbrosler snafh from stand motor coatrole Set FLA at 120°,

T2 at 60°F, Pb at 100 puia, bieeds ¢Ll.sedy adjust motor control to create

AP (1~3) of 8 psi. Obiain s transient recording of AP (1-3) and pump controller

subput shalt anpular pesition while making a step change.to decreuse AP (1-3)

19 ta 20 pst below the puny controllep setting. The angular rate of the pump
urroller outpub shatt shall be at least’ 90° per second.

Sec FTA ¢ omax,  Inereqse PBountil WP o= 25000 PPH, Ad Just sensor for inline
repilator untdi differantial across totel flow TV, is 40 psi,

PB fERVO CALIBRATION

. " ¥
Tk Befer to Buildeup bSheet for Dim X Le7208-12, If Am,K {s Plus (+)
add Lhic amonnl to.the below PB presrures,

St PIA = 68%, Inopeusw B Lo 30 ¢ K, bleeds closed. Adjust PB position
wljuwitment unddd csm ol lowsr 48 in wotiom of the detent on the PB cam,

NOPEL Bothew of detent 1e uetermined by change of motion on dial indicator,
Bottom of oetent 13 located gt point where indicstor reverses direction
neomere than (4,001, )

In rease BB to 4l t Ko Bnim CoBiA. pushrod until cam fellower tp inbottom
l‘)?’ b‘;g}] I'B d‘;ﬁ’;!”ﬁ% 7] N ke, T

Hepant Hel ang He? uubil catents are set,

- A
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8.l Set PLA = 68°, bleeds open. Vary PB from § to 215. Locate low ond high PB
* detents. Difference between detents msut be 155 %+ 2 psi. Adjust CPA pushrod
ball follower until this difference is obtained.

8.5 Set the bleeds in the closed position and determine that the Tt2 cam detents are
8till located at 30 # K and 215 + K psia. .

8.6 Repeat items 8.1 thru 8.6 is required.

9.0 TEMPERATURE SERVO CALIBRATION :

9.1 Set PB = 30 ¢ K, PLA = max, Tt2 = -65°F., bleeds closed. Adjust position spring

 on the Tt2 input lever until the cam calibration follower just starts to come
. out of the detent (* ,0001). S

9.2 Set PB = 30 # K, PLA = max, Tt2 = +950°F., bleeds closed. Adjust rate spring
on the flapper until the cam calibration follower just starts to come out of
the detent (+ .0001). ~

9.3 . Repeat items 9.1 and 9.2 until the detents are set.
10,0 TOTAL FLOW THROTTLE VALVE CALIBRATION ‘
@ Set PB = 50, PLA = 68°, Tt2 = 60°F., bleeds closed. Record total flow T.V.

. displacement and total metered flow. Increase PB until disp. changes .100,
(T.Ve rate is 95.L PPH/.001). Wf must change by 95L0 PPH ¢ I0O PPH. Adjust
inline sensor A P until set. -

10.2 .Bleeds closed, PLA=0, Tt2=+60°F,, PB=200, Recirculation flow must be 3000 PPH.
- Adjust minimum flow stop until this WF is obtained,
10.3 Set bleeds closed, Tt2 = 65°F, Set PLA = max and read Wf at 50 & 90 PB. Then

set PLA = min and read Wf at 75 & 150 PB. Plot these readings. A straight line
drawn thru S0 & 90 on the max line and 75 & 150 on the min line must intersect
at -2 PSIA and -200PPH, The actual intersection will be defined by finite
'values of WL and PB (Wf and Pb error), 4

10.4 . Bleeds closed, Tt2 = -65°F., PB = 15, PLA = max. Adjust T.V. multiblying lever
. hinge until Wf error is reduced to ~200pph.
10.5 If data lines determined in 10.3 do not intersect at -2 psia it will be

necessary to reshim the T.V. multiplying lever hinge. Approx. ,006 shims will
change intercept 1 psi. Adding shims will move intercept to left (minus).

10.5.1 Set PLA = max, PB = 100, Tt2 = -65°F., bleed closed. Record Wf. Increase Tt2
to +300°F. and record Wf. Differential Wf between -65°F. and +300°F, )

be 6700 ¢ 250PPH, Adjust the Tt2 cam bias adjustment until this differential
.1s obatined. '

10.6 PLA = 67°, PB = 100, Tt2 = +60°F., bleeds closed . Adjust power lever serve
. pilot valve position until Wf = 71,20 PPH. - :
10.7 Set PLA = Max., PB = 100, Tt2 = -65°F., bleeds closed. Adjust the power lgver

rate adjust (linkage bracket) until we = 43,000 PPH, At this time check stroke

of the power lever servo. Stroke must be .900 + 100 for full power lever
movement,

10-9 Recheck 10.6 and 10.7,as slight trimming adjustment may be necessary.
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i0.8.1 Range .of Remote Trim adjustment (PL Servo Rate): A
Set PB = JOO} Tt2 = +60°F; PLA = Max, Turn adjudtment clockwise until it
bottoms and record total Wf. Turn adjustment cew until it bottoms and recard
total Wf, Limits: Adjustment range must be at leagt th% of Wf as calibrated,

10.9 . Set PB = 100, Tt2 = +60°F, bleeds closed. At thes=e conditions increase PIA
until Wf is 13300 PPH. Ad just power lever stop to contact piston at this flew.

10,10 Set PB = 30 psiaj PIA = 120°, Tt2 = +750°F; bleeds open. Wf must be 12390 - 1369
pphe Trim to obtain this Wf by a P.L. servo position adjustment, .

11.0 POWER LEVER TORQUE

11.1 Maximum Power Lever Torque throughout the operating range shall be no greater
than 20 in-1bs. .

12.0  ZONE 2 MANIFOLD TRANSFER . J
. R
12.1 ' Pressure in "Y" 1ine must build up to within 10% of its final value within .25
seconds measured from the time it starts to increase. Select bleed size to
meet this requirement, ’

() 2.2 Set PLA = 65°, FB = 50, T42 = +60°F, bleeds closed. Increass PLA and determine

e  actuation point of the Zone 2 manifold. The Zone 2 manifold mist actuate at
13200-14600 pph. Adjust tie C.D,P, transfer power spring to set the correct
actuation point., '

i

12,3 Set PLA = 65°, FB = 18, Tt2 = +60°F, bleeds closed, Increase FPB = 100, increase
PLA and determine actuation point of the Zone 2 manifold. The Zone 2 manifold
must actuate at 264L00-29200. ,

12.4 Check retransfer (Zone IT closes on decreasing PL) according to note in Appendixb
13.0 PEAK THROTTLE VALVE RATE

13.1 +Set FLA = 120°, PB = 50, Tt2 = +60°F bleeds closed, Reoord W in Zone 1, Increas
PB to 150 and record Wf in Zone 1, Difference in Wf betwsen 50 and 150 PB must
be 22500-23500 FPFH, Adjust peak valve'sensor until this difference is obtained,

10 FINAL CALIBRATION

Note: 1, A torque of 25-30 1in ~# shall be épplied to the Pump Control Output
Lever through out the final calib,
#* 2. A body press, of 50 = 20 psig shall be maintained throughout final
calibration, . : o :
* 3. No adjustments or changes of parts shall be permitted during the
final calibration. - .

¥

. .l MAX RATIO CALIBRATION - BLEED CLOSED ‘

A
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#1.1.1 Set PLA = 120°, Tt2 = +60°F., bleeds closed. Record total metered Wf, T.V.
AP, and P.C. AP at the following PB pressures (Note: Approach PB pressures
in increasing direction. PB = 18, 30, Lo, 50, 75, 85, 120, 15, 180, 200, ks,
85,50 and 18 psia, See appendix A-l for limits. Hystersis must be within the
limits defined in appendix A-1. Record return to Pump Inlet Flow at 18 & 200 1

psia.
1.2 MIN RATIO CALIBRATION - BLEEDS CLOSED
#1L4.2.1 -  Set PLA = 68°, Pt2 = 60°F., bleeds closed. Record total metered WE, T.V. AP,

and P.C. AP &t the following P8 pressures; 18, L0, 100, 200, 100 and 4O psia.
See appendix A-2 for limits. Hysteresis must be within the limits defined in
appendix A-2. (Note: Do not overshoot when setting PB pressures.)

1.3 'POWER LEVER SEQUENCE AND TRANSIENT

#1l.3.1 Set PLA = 120°, Tt2 = +60°F,, PB = 18, bleeds closed. Decrsase PLA to 9°, then
slowly increase PLA. At 66° = 67° the recirculation valve must close at op
after the time at whieh the Zone I primary manifcld S.0.V. opens . Inersusé PLA
to 120°. Slowly decrease PLA and record PLA at which S.0.V. closes. PLA must

be within 65° -67° when S.0.V. closes. Recirculation valve must open at or
before the time at which the S.0.V. closes., -

' #1l.3.3 Set Pb = 100 psia and Tt2 = +60°F. Change PL4 from 67° to 120° within .8 %o
1.2 seconds. The control fuel flow shall increase at a rate not to exceed’ 300
Wf/Pb ratios per second and complete 90% of the transient in 2 seconds or less.

#1}4.3.3 Set Pb = to 100 psia and Tt2 = to +60°F, Change PLA from 120° to 67° within
«8 to 1.2 seconds. The control fuel flow shall complete 90% of the transiéntvin
2 seconds or less. : :

7

L

#1h.3.0 . Set Pb = 100 psia and Tt2 = +60°F, Bleeds closed. Maximum Power Lever Torque
throughout the operating range shall be no greater than 20 in-lbs, o
1.4 'TEMPERATURE (Tt2) SENSING CALIBRATION - (See Appendix C-1 for limits)

NOTEs All temperatures (Tt2) to be actual bulb temp. for final calibration.

* 1.1 Set FLA = max, Tt2 = -65°F., bleeds closed. Record total metered Wf at the PB
pressures noted in Appendix C-1. (Notet Approach PB pressures in increasing

direction.)
#1012 Repeat item 1h.L.1 at temperatures (Tt2) of +150°F, +300°F,
#1L.h.3 Repeat item 1h.L.1 with bleeds open at Tt2 of +300°F, +550°F. & +750°F.
¥ bl The force required to open and close GBA pushrod shall not exceed 25 1lbs.,
" when body pressure is at S0 psig. :
1.5 MANIFOLD TRANSFER AND PEAK SYSTEYM CALIBRATION . .
#1).5,.1 - In the following calibration record Zone I Fuel Flow (Wfl) at the manifold

- transfer points. A coordinate system plotter (X,Y) is required for this calibra-
‘tion. A plot of Wfl vs PB shall be made for all calibration points. An indicat-
: ion must appear on the chart when the Zone II regulator opening pressure in-
. creases a minimum of 50 psi above control body pressure. This pressure increase
indication must occur within the transfer limits defined in Appendix D-1. At
each of the specified PB settings decrease PLA. from max at & rate no faster than
2°/sec until rétransfer occurs. Retransfer shall occur within the limits
specified in Appendix p-1.
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4

#1L.5.2  Set PLA = 68°, PB = 18, Tt2 = +60°F., bleeds closed. Increase PLA no faster than
2°/sec.record transfer and peak flow points at PB of 18, 30, 50, 100, 150 and
180. See Appendix D-1 for limits. N

#14.5,3 Repeat 1L.5.2 with bleeds open. See Appendix D=l for limits,
14.6,0 RECIRCULATION CALIBRATION

#14.6.1 Set PLA = 0°, PB = 100 psia, Tt2 = +60°F., bleeds closed. Metered Wf must be
2850 - 3150 pph. Record control inlet pressure and control body pressure. Control
inlet pressure must be within 80-250 psi above control body pressure.

14.7.0 REPEATABILITY CHECKXS o
14.7.1 Check repeatablility in accordance with and in se&uence indicated in Appendix‘H;

’ :
14.7.2 Re-run per paragraph 1l4.7.1 two additional times. Re-run paragraph 1L.7.1 a
total of 9 additional times only if requested by HS Engineering. Cycle bleeds
open to bleeds closed twice before starting each re-run.

14.8.0 LEAK CHECK

#14.8.1 With all instrumentation removed from control, set the PLA at 120°, set PB at
150 psia, Tt2 at +60°F, bleeds closed.

. #14.8.1.1 Check external leakage. No leakage allowed except for overboard drain and
PB draino

The term "no leakage" shall be defined as the permissible visual appearance of
fluid on the external surface of a control which does not become progressively
greater during a 5 minute period to such.a degree that fluid runs off the surface
of the control or forms droplets. o

#114.8.1.,2 Check overboard drain leakage. Allowable leakage shall be ne-more than 10 dpm
from the PB drain and 30 dpm from the pump controller drain.
#14.8.1,3 Remove recirculation line fron the control and check recirculation valve leakage.,
. Leakage from the recirculation port must not exceed 20 cc/min., '
1L.8.1.h Pressurize overhead drain port on pump controller to 35-L0 psig. The external
leakage shall not be greater than 8 drops per minute per seal.
#1128.2  Shut-Off Valve Leakage )
Note: Allow 3 to 5 minutes for lines to drain before taking leakage reading.
#1).8.2.1 Set PLA = 0°, Tt2= +60°F., PB=15, bleeds closed, with main and boost pumps operat-
ing. Remove zone I' and zone II outlet lines. Leakage in zone I and zone II must
not exceed 10 dpm in either line. Shut down main pUp. .
#1}.8.2.2 Set PLA=0°, Tt2=+60°F,, PB=15. Maintain Boost Pressure at 50 psig. Remove Zone I
' and Zone II outlet lines. Leakage must not exceed 10 dpm in either line.
14.9.0 Power Lever Cam Calibration Check
#1l.9.1 Set PB of 100 PSIA; Tt2=+60°F, Set, in sequence, power lever angles of 68°, 75°,
85°, 95°, 105°, 120°, 95°, 75°, 68°, Record total Wf at each. point, ‘
#14.10.0 The "K" dimension used in setting up the PB system position must be recorded on the
. final data log sheets. :
15.0 PRESERVATION AND STORAGE . '
15.1 At conclusion of bench calibration, drain the calibrating fluid from the control
and prepare the control for shipment in accordance with H.S. Spec. 380.
15.2 The "dry" weight of the control shall be recorded on the installation inspection
- sheet. .
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] Conditions Total WY Limits
18 T12 = 60°F 6090 ~ 6730
30 Bleeds 10070 ~ 11130

Lo Closed 12880 -~ 14260

50 . 16110 -~ 17810

™ PLA = 120* 24520 - 27100

85 . 29350 - 32,40
120 43900 -~ 48530
Us L6L20 - 51310
180 57100 ~ 63110
200 60420 ~ 66780

APPENDIX K-2 S

4] Conditions Total Wf Limits
18 T2 = 60°F « " 2850 - 150
Lo 5060 = 5590

100 Bleeds Closed 12635 -~ 13965
200 | PLA = 68* 25270 - 27930

® ? APPENDIX C-l .
Temperature Sensing Calibration
Tt2 = -65°F B.C, . Tt2 = +300°F B.C.

) Total Wf Limits P8 . Total Wf Limlts
18 7110 - 7860 18 . 6210 - 6870

60 : 23660-26160 60 20710~22890 °
100 L,0830-45130 : T 100 3LL90~38120 -
150 58100644220 .. 150 “ 51100-56,90
;180 60220-66560 © 180 60120-66150

T¢2 = 4150° B.C. , Tt2 = +550°F B.C.

PB Total Wf Limits 2] ’ Total W Lindts
18 5900 - 6520 18 7350 - 8120

60 1961021680 60 - - 27L490~303%0 .
100 34140-37730 100 45920-50753
150 ‘ L92L0-5130 150 60420-66780
180 . 58510-84670 180 6042066780
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Tt2 = +750% . . APPENDIX Cof (- ontinued)
PE Total WE Limits FB T2 = 300°F B,.O,
<8 7810 - 8630 4.8 The observed flow
30 12390-~13690 60 readings shall be
Lo 17400-19230 100 19% to 21% higher -
50 2175024040 158 than tMe-vbserved
80 3L 740-38400 ' 180 flow readings for
00 43100-L 7640 Tt2 = 300°F B,Cj
150 60L20-66780
180 6042066780 J
N:%es Hysteresis Wf must be withinx cpezified 1imits
| | 4PPENDIX D-i_ '
: Peck Wf &
B Transfer Wf B.Co Peak Wf B,C, Pransfer Wf, B.O,
8. L750 - 5260 . 3930~4350 The observed flow
30 7920 -~ 8769 6550-7250 readings shall be
5 1.3200-14600 10900-.12100 19% tb 21% higher
100 261,00-29200 2180024200 than the obserwed
158 3960043800 32700-36300 flow readings for
180 L7400-52600 3930043600 .,  transfer bleeds
: closed, '
Notes On decreasing PL excursuica the control must retransfer within the following

limitss

’A) At PB values of 50 psia or 1ess retransfer must occur at least 200 PPH
belew but nogreater than 500 pph below the increasing Transfen Fuel Flow,

B) At PB values above 30 psia retranster must ocour at least 200 PPH

_balow but no greater .han LU raiio units below the increasing Transfer
Fuel Flow,

-

-
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,i . . ‘ ‘ . ’ ) .,

; L W ) ZONE T Injection Manifold (PSI) ' o e_;’ ﬁ

L 3000 90 - 110 : -

</ 6000 140-165 ‘ | , . el
AR llOOOO 195-225 , R
7 20000 - 300-345 - ‘ ]

/ 130000 390-L40 - Ly
/-~ Loooo L60-520 - ‘ . LleH
/ . ' =T e . . . f K-vw' “~
o NOTE : &one II manifold press. ‘shall be maintained at a pressure which is .";}f i

P 75 psi % 10 psi below Zone I back pressure at test point. . STk
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Notes

1.

2,
2.1

242

Q.

2.h‘.

3.
3.1

3.2

LPPENDIX F
"JFC-51 SHIMMING INSTRUCTIONS -

These shimming instructions are to be used for initial buildupe. Final shim
thichness and setting dimensions may he varied to meet the final flow calibration,

Power lLever Indexing (REF, L-7208-2L; Et-1)

Determine Max. A/B stop, decrease power lever 53° from this point. Insert ¢
index piﬂ through the;hole in the protractor, index ring, and.stop plate.
Protractor must read 67° at this point. If necessary, slip the protractor face
until it .reads 67°. Lock protractor and stop plate in place.

Throttle Valve Roller Linkage (REF, L-7208-10)

Shim Bracket 560169 on peak valve piston such that "bellorank" lever

T
558961 has a 131 lever ratio.
Obtain dim. A (see Fig 2) prior to installation of peak valve.
Shim thjickness = A - B -~ 2,00 4
Shim Bellerank Lever to obtain 000 - +003clearance with bracket connection
on CDP rod. See Fig. #28, .

Throttle Valve Multiplying Lever Pivot (REF. L-7208-10)
Shim the multiplying lever pivot bracket 558958 such that the distance from

!

the centerline of the pivot to the centerline of the rollers 568339 is 1.33%

when the peak valve is at 215 psia ¢ K. ’

Set the multiplying lever at an angle of 30° by utilizing fixture S60000ET39

(Sée Figsl). Position the peak valve to 215 psia ¢ K. Zero out dial. |
indicator. Install gage which locates rollers in respect tothe centerling

of the multiplying lever pivot. Adjust the peak valve pogition until the

rollers are properly locat?d. Determine amounﬁ and direction peak valve was

moved. If adjusting screw was turned CCW (lower CDP) ‘sdd < this améunt

of shims from the multiplying lever pivot bricket. Subtract if C.W,
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Le : Throttle Valve Roller Guide (Ref, 1-7208-10)

Lel Shim position of throttle valve roller guide 55895l such that distance
from bottom of réller carriage track to top of metering window in the
throttle valve is 3.880 # .00l (see Fig. 3).

5e Throttle Valve Position Adjustment (Ref. L-7208-10)

Sel Assemble throttle valve less return springs in control. Position the

throttle valve so that it is .010 from bottoming (minimum flow position).

5e2 With throttle valve located as in 5.1 limit the travel of the position
adjustment rod 558963 by shimming under spacer 560213 with shims 513029

such that A = B, (See Fig. 9)

6. Power lever Servo Output Lever (Ref. 1-7208-10)
‘ 6.1 Install bracket 558966 on Servo Housing.
6.2 Obtain Dim. B, and C as shown on Fig. L.
6¢3 Shim between the Servo Housing and bracket 558966. Shim ghickness =
1.080-(B+C)s !
7. Peak Throttle Valve "% Gan (Ref. L=7208-12)

7.1 Determine the height to the centerline of the calibration cam follower A
and to the centerline of control cam follower B from the parting line
within .0005. (See Fig. 6) |

7.2 Calculate Dim. K (to be used in control calibration)
Dim. K = Calib. Cam Follower 1t - Control Cam Follower 't/ .00615

P
Notes If Dim. K is minus, Dim. K must be subtracted from b settings

specified in the control calibration. T
73 Measure the following as shown on Fig. 6 ’

Ct Height of upper metering window edge in sleeve (569511) from parting line
Dt Metering edge of piston (558849) to upper end of piston
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(cont *d)
7.3 E. . From shim shoulder to spherical radius on guide 558853,
F. From centerline of 30 psia detent on the cam 576075 to the shim shoulder
on the cam, '
7ok Shim-thickness = B - C + 184 - D -E - F,
7s5 Insert the cam shaft assembly in an arbor press in a vertical éosition. Apply
a 30 1b. load to take the slop out of the pins. Measure the total shim thick-
4358 with s feeler gauge as shown in Fig, &, o
766  Install actual shim thickness between the 3-D cam and the cam shaft guide
(558859).
7¢7  Subtract the actual shim thickness from the total shim thickness and install
these shims between the 3-D cam and the cam shaft collar (558857).
8. C.D.P. Sensor and Output Lever (Ref. L-7208-11)
. ¥
8.1  On 56192, Assy determine amount of 560187 shims required to hold dimension
MY L,000" - 005" above free position dimension,
8.2 Agsemble the 56192 lever assembly and 560188 housing using the shims determined
in Paragraph 8.1,
8e3 Install this assembly in fixture ET-560000-ET-L3 Figure 5a, Adjust leveling
screw until plane "A" defined on 56192l assembly drawing is parallel to plane
"K' of fixture within ,0005. Install Pin and Screw ass'y as shown 4in Fig. Sa.
Tighten nut only until slack is out of Pin and Lever,
&
Measure and record dimensions D1, D2, and D3. -2
8ot Adjust fixture ET=560000-ET-43~1 Figure 5b to provide D, dimension as deter-
mined in Paragraph 8,2, Place "locating rod" in pin groove at end of CeD.P.
lovar.  Bult [lange and adjusting sorew assembly to 560188 housing over the A
"lecating rod" Yo maintain the D2 dimension,
Bs5  Measura and record width dimension (W) of C,D.P. lever at the nozzle metering
location (see Figure 5h), , ,
8e6  Instal) SYH90L newvsies in mervo housing without any shims, Usin gage blocks,
neasure and record dimension (D) between nozzles (see Figure Sbﬁ.
Bet  Using formiin, Tsnim » (Wy, ¢ ,010) = Dy, determine the total shim thickness
{see Flguras so and ba), ‘
8e8  Remsve one of the 550901 novvles.  Measure and record dimension Ly (see Fig=
ure Sd)back off, tuh do net remove opposite nozzle, : :
8.9  Attach assembly (rer, Paragraphs 8,2 end 8,4) to serve housing, use seal
FOO3UTARY, Appliy Approximately a 10 1b, load at radius "De (ref. drawing
S61924) of G DoP, levare (See Figure 5d)
t
1]
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8.10 Measure and reccol “lmenslir Yy in ths pezzlc housinge (See Flgurs 54)
Determine shim L.l:t.sx veguived for #hils nozzle using formule Tshim =
(I'l + 0005) =Lz ’

Remove this shim ti.lcknsss Zrem 4otal established in Paragraph 8.7, and re-
agsemble with nszviee Remve and reazasnble opposite nozzle with e shim
thickness remainiiz Jrom votal Tebime

8.11 Remove lever assanmkly from sersv hoasing and 560188 housinge

8.12 Assemble the motor belins: portiou cf sensing bellews set 553139 ard ad justing

screw 553138, Apply a net load of 2,0 lbs, as shown in Pigure Se, ard set
dimension (Dp + 00T & 7775 {ref. Paragrapn 8.,3)e Pin 553137 must bs
aligned with ore sice - beliows flange, (See Figure 5e), Mark position of
adjusting sorew and nellswe rot witbh pencil or crayon to insure proper align-
ment of firal assemciy. Sae fixbure ET=S60000-ET-llio .

8413 Attach the evacnated nell ws portion of sensing bellows set 553139 o above
assenbly (ref. Paragrer: 8,17, .Aprly a 6.7 1bs. load as shown in Figure Se,
and set dimension I « Dp (ref. Faragraph 8,1)s Mark positicn of adjueting
screw and mute (rers Tsragraph B.,.2). Use fixture ET=S60000-ET-Ll.,

‘ 8.14 Install adjusted beXlows Sensiog sst (ref, Paragraph 8,12 ard - 8,13) “rto
. ) 560188 housing. Pin 53:.57 miu® bz parailel to servo housing mountine eurface.

-Cantions Do not rotass etmcuated Lellows when bsllows are being tlghtzned
down in housinge Measuw~: wrd re-crd dlmensions Co and €y as shown in Fig-
ure 5f, using fixture ET-500i00eET =2, Determine dirension C1 using
formla“Cy « Cy «Jse '

8.15 Determine shim thivkness for *M® dimension as shown in Figure 5s, (raf,
t Paragraph 8.3) using formia Tshim = Dy = Oy,
/ ! ,

Noter Add Txhim ts original shim walve 1f Dy 1s lerger than Ci,
Remove Tahim from the original shim valve if D3 48 smaller than Cj.

8.16 Attach 56192l lever ari brarket to txliows sensing set and housing assembly

. (ref, Parapraph 8,54) wsirg Tshim 4hsrkaess determnesh.z Paragraph 8,15,
8417 Attach this assembly (ref, Peragraph 8.16) 4o servo housing. '
8,18 Install CDP & Throttle Valve Transtsr System Linkages.

8.18.1 Center CDP & 7.V, Rulier Push Rod Assemblies so that the center rollsr
bearings do not interters with the balance bar groove,
Maintaining the bearings in this pozition, determine the shims required
in the arsas shown orn Figures 32 & 33

-n

L4
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8.18,2 After shimming fias teen compleied, move linkages to waximum end play
position. Center roilsr bearing in either push rod assembly (CDP & |
T. V.) must not touch walls of balance bar groove over the full length
- travel on the halance bar,

94 Temperature T2 Waskout Link (Ref. L-7208~1L)
9e1 . Obtain the dimension A from the Tt2 mounting face to the centerline of
pin 69725-3036 in bracket 560013. (See Fige 8).

9.2 | With the 'power lever cam at its maximum radius obtain Dimension B, Tt2
housing mounting surface to the centerline of pin 69538A9-6 in lever
56002k,

9.3 Shim between bracket 560013 and bracket 560028 with shims 56028;.

9k ‘Shim thickness ~ A - B, : |

10, Compressor bleed shift linkége (Ls~7208;ij) .

10.1 Assemble iinkuge as shown on fig. 7.

10.2 | et the mu:itiplying lever parallel ?.;o the parting line of the serve hsg.

10.3 Obtain dimension A and from para. 8,10 HS-1509 fig; 5d obtain dimersion B,

10.L Shim thickness is S = A-B, .

' Place shims in lozatioa ?hmm on figure 7, ’

10.5 Position CBA roiiers at 1.625 * ,005 as shown on figure 26,

1. | Pregsure Regulating Vaive Sensor - Peak and Inline (Ref, L-7208-116)

, 1.1 With the flapper system assembled m;tside the sensor housing.
Determine dime‘:n.ai@ns Ay By and C with the flapper clcsed ag shown in
Fig 1. ' ' ’

11,2 Shim under pin-bail 558869; with shims 515298,

11.3 8him thickness A-{B+C) + 015,

12, Mu‘nifolé Transfer System (L-7208-23) ' ‘

12.1 ~ Install 560000 Et--23 scross hydrbulic housing with 70 1b. force dimtcd

to the balance bar, locating the force balance bar (572547} in & horisontal
position. With the balance bar in & horizontal position shim both norsles
to & (008 - 010 gap, See Fig. 1.

balance bar (5725L7) 4n a horizcntal position by installing .008 - ,010
shim stock between nozzles and the force balance bar,

12.3 Utilizing 56000C ET-2L4 loccate the centeriine of the C.D.Fe rollers .412 %
002 from the centerline of pivot pin 579488 with the peak valve located
at 30 psia * K, With the rollers ,750 from E of pivot pin shim under
bracket 560082 wiih shime 560098 until distance from the centerlins of pin

25~30-1 CDP rojlers 1s ,205t above the roller contact surfaoe
gg? 93'}“,1,‘,"&.1&%? ﬁ?. 3 +205% 005

Sanitized Copy Approved for Release 2‘0-09/12/1 0 : CIA-RDP67B00657R000100180001-0
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12.h Utilizing 560000 ET-2kL locate the centerline of the T.V. rollers , 3582002
from the centerline of pivot pin 579488 with the throttle valve set for
a 01k window opening. See Pigure 22. With the rollers ,690 from ¢ of
pivot, shim under bracket 576473 with shims 560099 until distance from center-
line of pin 579488 on the throttle valve rollers is .208 # 005 above the
roller contact surface on the force balance bar. (See Fig. 11)

12.5 Shim under bracket 560088 with shims 560097 so links 560086 and 560013
will not dis-engage under extreme travel conditions. (See Figure 12) '

. f
12.6 Assembly transfer housing less power springs, adjusting screws and transfer
valve, obtain dimension A from transfer housing face to L of power lever pine.
(See Fig. 19).

12.6.1 With transfer linkage assembled in hydraulic housing obtaih the Dimension "B"vw
from the top of the rollers to the hydraulic housing mounting face. (Fig. 19).
Shim under bracket 572553 and 57255k with shims 577935. Shim thickness =A-B.

13.0 Zone I Shut-Off Valve
13.1 Shimdng Procedure

. 13.1.1 Obtain Dimension A on cap 55890L (See Fig. 18).

13.1.2 Install packing 69587458, chevron 69588-58, ring 69586458, and spacer 5764LS
into the housing as shown. With valve and seal held firmly against the bojtom .
of the housing obtain readings at 90° intervals on the spacer. The readings
should not vary more than .OOL.

&

13.1.3 The average reading is dimension B. )

13.,1.4 Shim between s acer and backeup ring (See Fig. 18). Shim thicknesg S = B~
A (.002 to .00

13.2 Springheight ad3ustment; ref. Sect. A=A, 57318L.
' ]
13.2.1 Assemble the spring and retainer sub-assembly with nut 69765-3, in approximately
correct position,
13.2.2 Install the sub-assembly (13:2.1) into the valve I.D. ) ,

13.2.3 Place cover 55890L on top of the outboard retainer. Push in lightly on eover
to be sure that the valve is seated.

13,2,k Measure the distance between the housing and the cover bolt flanges.

13.2.5 Adjust nut, 69765-3, until the distance (13.2.4) is .125 % .,020.

$
13.2.6 Complete assembly in:accordance with the picture shown on Sect. A-A of ©£7318L.
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1. Temperature Servo Piston Roller Position
.1 . Obtain dimension from the temperature servo pistoncap mounting surface on

the linkage housing to the centerline of peak throttle valve bore. (Dimen-
sion B, See Fig. 13).

1h.2 Install the temperature servo piston and 560000 Et-21, and 560000 Et=-7.
Position The servo piston until it is at =-65°F. as indicated by the cam
follower (560000 ET-7). With the piston held in this position obtain Dim-

ension X.
14.3 Position rollers on the servo piston such that Dime A = B =X = 745,
15, Temperature Servo

15.1 With levers 562050 and 562059 in line as shown on Fig. 15. Hold lever
560136 parallel to 562059 and shim under bracket 560138 until distance be~
tween 562059 and 560136 is .501 ¢ .001.

15.2 With levers held as in 15.1 shim nozzles 560129 for a .003 gap on each
' nozzle,

. 15.3 Shim under bellows assembly 574153 with shim 56205, Shinm thickness
(X +# D - ,130) -A *+ .00l. See Fig. 16 and 17.

5.4 Adjust stop serew 562055 until Dim, C = F - ,300. See Fig. 17.

Ly

15.5 Final Stop Screw Adjustment.

15.5.1 Using a spring tester, determine the load at which the sdnsor's motor
bellows reaches a null position (approx. 70-75 lbs.). See Fig. 29.

15.5.2 Install roller simulator between reduction and feedback levers. Install
sensor with motor bellows (seal 69LOOAS7 not to be used) in spring tester
and apply null load. Position roller simulator until flanper is in null
position between nozzles. See Fig. 30,

15.5.3 1If-a flapper null position canndt be attained, reset the set screw, 562055,
4 turn CW or more and repeat 15.5.2.

15.5.4h If a flapper null position is attained, use shim stock to measure clearance
between motor diaphragm and housing (dim. N).

15.5.5 Referring to Fig. 17, reduce "C" dim. by the‘amount of dim. N found in
15.5.4 so that motor dlanhragm and hsg. are line on line in the loaded
conditions.

*
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16, Pump Control Piston (Ref, L=7208-112) ' '
16 1 . Shim under rack to position the pitch lirie on the centerline of the piston.
See Fig, 23.- ’
16,2 Obtein dim. A, 0. D, of piston, : ,
C16.3 Position the lower pistonrack until it is parallel to a referenced surfacok ?
plate and obtain dim. B. using a.1150 dia. wire. _
| 16.4 Shim under the rack with proper shims. Shim thickness - (2_4 .068) ~-Bt,001

i7. Zone II Shut-Off Valve and Peak Regulator Valve

17,1 Installation of Shim (See Fig. #2L) .
17.1.1 Obtain dimension "A" on cover 576LL1,

17.1.2 | Assemble matched set 576Ll7. (There is no shimming for recirculation or shut-off -
vaives. Assemble them per drawing 573185 and para. 17.2) ‘

17,13 Install packing 576396, seal 69588-56 and ring 576395 into housing. bbtain
dimension "B" by taking readings at 90° intervals. These should not vnry more -~

.{ than .00,

17.1.k  Tre average of these readings is dimension "B",
17.1.5 Shim below packing 576396 (See Fig. 2L). Shim thickness is S=B-A-({.002 to ~004).

17.1.6 Repeat 17.1.3 as a check of proper installation.’

L]

17.2 Spring height adjustment (Ref. Sent. A-A, drawing 573185).

17.2,1  MAssenble the spring and retainer sub assembly (includes spacer 576437) witffx tho
- mat, 69765-3, in approximately the correct position.

3
. A4

C 174262 Insba’ll' the shut-off vaive into housing as in Sect., A-A, drawing 573185,
‘ J
+17.2,3 Install the sub-assembly (17.2.1) into the valve I.D.

17.2.4  Pla.e cover 576438 on top of the outboard retainer. Press lightly on cover to be=
' 'sure that the valve 1s seated. '

1742,5 Measure the distance between the hdusing and the cover bolt flanges,
172,6  Adjust nut, 697653, antil the distence (17.2.5) 18 .125 £ .020.

17.2.7 Complete assembly in accordance with the picture shown on Sect. A-A o£ 573185,

18. Peak Velve Sleeve end Chevrons
‘ 181 Assemble seals, retainers, and spacer on peak valve sleeva and install sleeve 1n

cover, Slide cpacer and sesls bl ght against sleeve stop and meesure gap betweeh
spacer and cover, See Fip, 27,

18.2 From measurement obtained in 18,1 subtract .003 and add this amount of shims
between spacer and rover,

18,3 Check end play after shimming, It must be between 002 - «00L 4

] \

. , .
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LOFENDIX O

TART NAME _ LENGTH OF STROKE

| ) ]
1. Peak Throttle Valve - . . 1.5 Min from bottomed position
2. Can Shaft & Ends ‘ ‘1s5 Min frem top of bord .
With Piston Ring R :
3. Pump Control ' v
&+ Main Piston *Leli ¥in from bottomed position
b. Intermadiate Piston o3 Min from top of housing
cs Pilot Valve _- oii Min from bottamsd position
L. Throttle Operated e |
Pilot Valve'
5. Transfer System .. : .
a. Piston .(Inl&H Heg.) +5 Min from bottomed position -
b. Transfer Valve o5 Min from bottmed.‘yoaition
6. PL Servo Pilot Valve . o5 Min from stcp-pin
N . ¢
7. PL Servo Piston o9 Min from bottomed position
(with Piston Rings) : | .
8. Time Delay Valve | | «3 Min from bottomsd position
9. Speed Signal Valve
(Upper & Lower) ol Min fram bottomed position
1. PﬁV Sensor and - ' .
Peak Sensor - . «25 Min from top of sleeve
11. Inline FRV - o4 Min from bottonmed position
12, Main T,V. '
(Install in Hsg. with Cover) Stop to Stop ‘
13. Zome I SOV : ot Min from window end of, sleeve
1. Zone IT Valves !
&. Recirculation .. ol Min from window end of slesve
b. PRV & SOV . " off Min from window end of sleeve
c. Ref. Valve " el Min from top of sleeve
15,. Tt2 Piston S ‘ R . o T o . :
~ (With Piston Rings) . Fron Piston Ring Chanfer to Bottemed Pesitiom

?
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1)

2)

3)

L)

Appendix H

Total ]
(pSTA) . PPH PPH .
PB Conditions WE Limite Peak WE Limdlts
60 (Tt2 = ~65°F B.CJ) 22300~24700 13100-14500
150 PLA = 120° 51LB00~505600 32700-36300
Lo ® (T2 = -65°F B.C.) 32303570
200 . PLA = &8° 1615017850
30 . Transfei par T 79208760 ‘

para. ll.5.2

150 39600-143809
18 (T+2 = 150°F B.C.) 5560.-6160

150 PLA = 120° L61,00-51100 '

<,
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